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Conference Check‐In and Registration:
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Oral Presentation, Session I
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COLA Dean’s Colloquium
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Poster Presentations and Lunch:
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Oral Presentations, Session II:
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Premier Sponsor
Peerless Technologies Corporation is a nationally‐recognized firm
providing engineering, information technology, human performance,
intelligence, and cyber services to federal government clients. With its
headquarters in Fairborn, Ohio, Peerless with its over 250 employees is a
participant in the US SBA’s 8(a) program, and is both ISO 9001‐2008 and
CMMI Level 2 certified. Clients include the Department of Defense,
Department of Energy, Department of Homeland Security, and the
Environmental Protection Agency. Peerless specializes in the acquisition
support of major weapon systems, development and maintenance of IT systems, medical laboratory
operations, support of altitude chambers, and the application of cyber and information assurance
technologies. Peerless is pleased to be one of the contract holders of both the Air Force Research
Laboratory (AFRL) 711th Human Performance Wing support contract, and a Joint Venture partner on
the Air Force’s Acquisition of Consolidated Enterprise Support Services (ACCESS) contract. Peerless is
very pleased to be the Premier Sponsor of the 2013 Celebration of Research, Scholarship, and Creative
Activities and proudly employs many Wright State graduates, including its President Michael Bridges a
Systems Engineering graduate, who serves on Wright State’s Board of Trustees, and CFO Andrea Kunk,
an MBA graduate who also serves on the WSU Foundation Board of Trustees. Visit us at
www.epeerless.com
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Research Sponsor

“Excellence Through People”
Production Control Units, Inc. was founded in 1946 to
provide specialized equipment to the automotive and
appliance industry. In the effort to aid the expanding demand
for faster, more effective ways to increase efficiency and cost
reduction, PCU has become a leader in automated systems.
Our 58,000 square foot facility is located conveniently within seven miles of the I‐70/I‐75
crossroads of America and serves customers worldwide. Our outstanding results have enabled us to
serve over 1100 customers in over 50 countries. PCU has services in standard custom products for
fluid processing, material handling and custom automation equipment.
PCU has customers in the automotive, appliance, aerospace, medical, and technology fields.
We are dedicated in bringing our customers the best customer service possible and pride ourselves on
our ability to provide quality custom equipment.
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Hosting Sponsors:
Barnes & Noble at Wright State University has been a proud
partner with Wright State University for over 20 years.
Located in the Student Union, the bookstore serves Wright
State students as a one‐stop shop for textbooks, WSU
merchandise, reference books, snacks and much more. As a
partner, we support many campus initiatives such as the Celebration of Research, Scholarship, and
Creative Activities. In addition, a portion of every purchase made in‐store and online goes directly back
to Wright State University.
As part of the Barnes & Noble College network of over 600 stores, we are at the forefront of what's
next. As the nation’s most trusted bookselling brand, we leverage years of experience to help campus
bookstores prosper and grow in a dramatically changing industry. As the bookstore landscape shifts
with the emergence of new technologies and student buying behaviors, we remain dedicated to lead
the way for our college and university partners and their students, faculty, alumni and employees. We
are committed to understanding the future of learning, and strive for innovation in everything we do.
At our Reading Innovation Lab in Silicon Valley, experts and developers discover new technologies that
shape the future of learning.
This commitment to our campus partners drives the power of what’s next. It feeds our dedication to
retail excellence and fuels our vision for the future of educational content.

As the world’s largest, independent research and development
organization, Battelle provides innovative solutions to the
world’s most pressing needs through Laboratory Management;
National Security; Energy, Health and Environment. It advances scientific discovery and application by
conducting $6.5 billion in global R&D annually through contract research, laboratory management and
technology commercialization.
Headquartered in Columbus, Ohio, Battelle oversees 22,000 employees in more than 130
locations worldwide, including seven national laboratories which Battelle manages or co‐manages for
the U.S. Department of Energy and the U.S. Department of Homeland Security and a nuclear energy lab
in the United Kingdom.
Battelle also is one of the nation’s leading charitable trusts focusing on societal and economic
impact and actively supporting and promoting science, technology, engineering and mathematics
(STEM) education. Improving education is one of Battelle’s founding purposes and operational
signatures. As a business based on scientific discovery and application with an interest in promoting
technological literacy, Battelle vigorously supports science, technology, engineering, and math (STEM)
education. Battelle also supports early childhood learning, K‐12 programs that encourage curiosity 12
11

about STEM‐based careers, professional development for science and math teachers, and programs
that contribute to innovative educational reform.
Battelle is committed to improving the quality of life in the communities where our employees
and customers live and work. Battelle fulfills that commitment by supporting the following: (1)
improved education; (2) arts and cultural programming; (3) civic development; and (4) health and
human services. Battelle also encourages its employees to serve as volunteers and provides financial
and inkind contributions to nonprofit organizations and government agencies involved with the
designated areas of its philanthropic focus.

Since 1980, Daychem is focused on the development and
production of high performance chemicals in high‐end
applications for the electronics and aerospace industries.
Daychem specializes in being a research partner to develop
innovative materials according to our customers’
requirements; performing scale‐up of materials from gram to
ton quantities under clean room conditions; and contract‐
based manufacturing of ultra‐clean, electronic‐grade materials.
After a 2 year partnership, Daychem was acquired by Heraeus Precious Metals based in Hanau,
Germany effective January 31, 2012. Heraeus is a global, private company with 160 years of tradition.
Fields of competence include precious metals, materials and technologies; sensors; biomaterials; and
medical products, as well as dental products, quartz glass, and specialty light sources. With product
revenues of €4.1 billion and precious metals trading revenues of €17.9 billion, as well as more than
12,900 employees in over 120 subsidiaries worldwide, Heraeus holds a leading position in its global
markets.

Infoscitex Corporation (IST) is an engineering research and
development company focused on developing advanced
technologies and providing technical services to customers in
the Defense, Energy and Medical fields. IST operates a number
of specialty laboratories at its Waltham MA headquarters
including Analytical Chemistry, Biomedical Prototyping, Cell
Culture, Electroactive Materials, Materials Processing, and Microbiology. In addition to its
headquarters, IST operates a state‐of‐the‐art media communications suite at its Dayton OH office. IST
personnel currently provide customer‐site technical services at Wright‐Patterson Air Force Base,
Schriever Air Force Base, Ft. Meade, and commercial client sites.
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Mound Laser & Photonics Center, Inc. (Mound Laser)
provides complete laser processing solutions to defense
contractors, medical OEMs, and Tier I and II suppliers
through research and development, prototyping, process
validation, production, and turn‐key production system
development. Mound Laser provides rapid prototyping and contact manufacturing for laser welding,
microcutting, etching/marking, machining, and micromachining which are supported by a complete
line of support services including CNC machining, passivation, electropolishing, assembly, and testing.
Laser welding offers low heat input, high precision, and fully automated metal joining. The
process is generally autogenous, meaning it does not utilize filler metal. Typically the weld joint is
designed to enable materials to be locally melted and fused. However, MLPC also has the capability to
manually add a variety of filler metals.
From prototype to full scale production, Mound Laser provides all microcutting services.
Various types of cuts available with this process include: holes – to 0.001" in diameter; slots – to 0.001"
wide; constant, variable pitch spirals; and flex tubes – interlocking links.
Laser marking and etching uses a focused laser beam to modify the surface of a metal, polymer,
or plastic to permanently identify, label, or decorate per the customer requirement. This process is
used as a more permanent alternative to pad printing, hot stamping, mechanical engraving, silk
screening, and chemical etching.
Laser micromachining includes a variety of processes including hole drilling, ablation, milling,
and cutting. MLPC uses solid‐state laser technology combined with a multi‐axis work station. MLPC is
one of the only contract laser service companies in the country to offer picosecond and femtosecond
laser micromachining which can process metals, polymers, and ceramics with no peripheral damage.
Features which can be laser micromachined range from 5 micron and larger. MLPC has expertise in
both nanosecond, picosecond, and femtosecond laser technology, and has access to 355nm, 532nm,
and 1064nm wavelengths.
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The Entrepreneurs Center (TEC) is a
technology business incubator.
TEC is passionate about making
the start up entrepreneur’s dreams a
reality. By providing affordable access
to the many tools and mentors
required to incubate a small business,
TEC has enjoyed nearly 13 years of
client success.
Among the many organizations
that collaborate in the Dayton Region, TEC is an economic development initiative focused on helping
small business owners build sustainable, profitable businesses that can, and do, generate jobs.
Service offerings include, but are not limited to, early stage business case vetting through the
Morning Mentoring program, counseling services by Certified Business Advisors through the SBDC,
start up space for lease, an affiliate program which affords the business owner most TEC services
without a full commitment to rental space and a program of supportive, nurturing services.
The TEC tag line, “You Can Get There From Here” means that whatever your “There” is, the
highly skilled staff of business advisors available at TEC can assist you on your journey to get “There.”
For more information you are encouraged to visit the TEC website, www.tecdayton.com or give TEC a
call at 937.281.0098 to setup a meeting to discuss your early stage business vision.

The Wright State Research Institute is a
university organization that taps Wright
State’s capabilities, researchers, scientists,
and staff to solve difficult problems facing its
industry and government customers. Created just four years ago, Wright State Research Institute has a
staff of more than 40 engaged in a $6 million portfolio of projects. It is the lead organization in the
Human Performance Consortium, which recently won a $6.4 million, five‐year Air Force contract to
improve human performance in dealing with terrorist threats, combat fatigue and other defense
issues. Its focus areas include human performance, sensors and intelligent systems, information
technology and business services, and healthcare services.
Website: http://wsri.wright.edu
Phone: 937.775.5163
Address: 182 Joshi Research Center
3640 Colonel Glenn Hwy.
Dayton, OH 45435
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Accountancy

Art and Art History

Federal Financial Whistleblower Acts
Student Presenter(s): Daniel Shafer
Undergraduate student in Accountancy
Faculty Mentor: Professor Kevin Brown
Department: Accountancy

Emmet Gowin: A Documentary Short
Student Presenter(s): Megan Hague, Kyle
Wilkinson
Undergraduate student in Motion Picture
Participant in Summer Undergraduate Research,
Scholarship and Creative Activities Program
Faculty Mentor: Professor Tracy Longley‐Cook
Department: Art and Art History

Financial whistleblower provisions in the United
States have evolved significantly over the last
decade. After the fall of large companies such as
Enron in 2001, and after the economic recession
of 2008, investor confidence in the financial
industry suffered. Whistleblower provisions in
the financial industry aim to improve
accountability, honesty, and fairness in order to
regain investor confidence. The aim of this
research is to analyze the framework and key
provisions of the Sarbanes‐Oxley Act and the
Dodd‐Frank Act, the two major Federal Acts that
govern financial whistleblowing. Through this
research, the key successes and key downfalls of
the two major acts are compiled, as well as how
the Dodd‐Frank Act changed and improved upon
the Sarbanes‐Oxley Act. Furthermore, an
examination of the problems that still remain
with whistleblower provisions, and their
implications to employers, provides the scope for
this research. Finally, the concept of a qui tam
framework provides a potential solution to
improve financial whistleblowing acts in the
future, despite the difficult challenge that would
exist with implementing it.

Emmet Gowin is one of the most important and
well renowned photographers of the 20th and
21st centuries. In the past, Gowin has used the
art of photography to document the personal,
private, and intimate relationships humans have
with the earth. Gowin is an important figure of
Dayton's history as well since he first taught
photography at the Dayton Art Institute from
1967‐1971. Though Gowin's influence upon the
art world is immeasurable, there has never been
a documentary made about him, his work, and
his legacy. Emmet Gowin is a short documentary
highlighting not just Gowin as an artist, but also
as a teacher and an influential figure in art
history. The piece explores Gowin's immense
impact on his student's and peers as well as the
themes and motifs behind Gowin's work, much of
which focuses on his wife Edith and their
extended family in Virginia. His photographic eye
captures the world with a certain sensitivity and
humanity, never failing to reveal the beauty in
the small moments of daily life.
Co‐Authors/Collaborators: Kyle Wilkinson

Digital Curation and Information Management:
Technological Changes in Art History
Student Presenter(s): Joy Hyatt
Undergraduate student in Art History
Participant in Summer Undergraduate Research,
Scholarship and Creative Activities Program
Faculty Mentor: Professor Karla Huebner
Department: Art and Art History
15

Biochemistry and Molecular
Biology

The fields of art and art history are changing. As a
contribution to these vital fields of study, this
project addresses information management
regarding archival and curatorial practices in this
digital age. My ten‐week research project, Digital
Curation and Information Management:
Technological Changes in Art History explored
this concept. Taking place at Wright State
University (WSU), this included a practical
application of my art history and motion picture
coursework. Specifically, investigating the many
phases of digital image curation (the act of
curating) through information analysis and
management. The assimilation of online and
written literature, program analysis, software
training, film curation and photo‐documentation
were main contributions to my research. In
connection with these practices, this paper
discusses the multifaceted interaction between
the Departments of Art & Art History, Motion
Pictures, WSU Visual Resource Center, WSU
Galleries and curator for the Downtown Dayton
Lesbian Gay Bisexual Transgender Film Festival.

Down Regulation of YPEL3 in MCF‐7 Breast
Cancer Cell Line Involves Histone Deacetylation
Student Presenter(s): Remah Ali
Graduate student in Biological Sciences
Faculty Mentor: Professor Steven Berberich
Department: Biochemistry and Molecular Biology
YPEL3 is a growth inhibitory gene that was
discovered by our laboratory to trigger
senescence in primary and tumor cells. We
recently reported YPEL3 to be directly repressed
by estrogen in estrogen receptor‐α positive (ER+)
breast cancer cell lines. In this study, we set out
to determine whether estrogen repression of
YPEL3 involves histone deacetylation and, if so,
elucidate the molecular mechanism of this
activity. MCF‐7 ER+ breast cancer cells were
treated with varying doses of the global histone‐
deacetylase inhibitors (HDACIs) trichostatin A
(TSA) or suberoylanilide hydroxamic acid (SAHA)
for 24, 48 and 72 hours. YPEL3 gene expression
was analyzed by reverse transcriptase‐
polymerase chain reaction (RT‐PCR) and
normalized to GAPDH gene expression.
Senescence was assayed using the SA β‐
galactosidase staining method. RT‐PCR analysis
demonstrated an increase in YPEL3 expression in
MCF‐7 cells treated with TSA and SAHA when
compared to vehicle alone. This treatment
correlated with a marked increase in cells
staining positive for senescence for the 48 and 72
hour time points. The observed senescence was
specific to YPEL3 as the treatment with HDACIs
failed to induce comparable senescence in MCF‐7
cells lacking YPEL3. We established that one
mechanism through which global HDACIs
produce their effect on YPEL3 is through down‐
regulation of ER‐α mRNA and protein levels. This
is consistent with our previous report of the
inhibitory effect of estrogen on YPEL3 expression
16

and associated senescence. Further investigation
of epigenetic mechanisms involved in YPEL3
inactivation in ER+ breast cancer cell lines is
critical for establishing treatment regimens that
specifically target YPEL3 to induce senescence
and limit tumor growth and spreading.
Co‐Authors/Collaborators: Steven Berberich

reconstituted into liposomes, the mutant enzyme
pumps protons at half the efficiency of wild‐type.
Finally, the mutant exhibits a 10‐fold stimulation
of pseudo‐catalase activity that is sensitive to
azide. Our results indicate that although the
mutation does not perturb the catalytic site, it
slows electron transfer activity indirectly by
slowing proton uptake through the D‐channel.
Taken together, our results show that the three
histidine residues in SUIII stabilize the
interactions between subunit I and SUIII and help
recruit protons to the entry point of the D‐
channel.
Co‐Authors/Collaborators: Jonathan Hosler and
Lawrence Prochaska

THE ROLE OF THE N‐TERMINUS OF SUBUNIT III
IN PROTON UPTAKE IN CYTOCHROME C
OXIDASE OF RHODOBACTER SPHAEROIDES
Student Presenter(s): Khadijeh Alnajjar
Graduate student in Biological Sciences
Faculty Mentor: Professor Lawrence Prochaska
Department: Biochemistry and Molecular Biology
Cytochrome c oxidase (COX) catalyzes the
oxidation of ferrocytochrome c and the reduction
of oxygen to water while concomitantly
translocating protons across the inner
mitochondrial membrane. The catalytic core of
COX consists of three subunits that are conserved
from bacterial to the mitochondrial forms of the
enzyme. The N‐terminus of subunit III (SUIII)
contains three conserved histidine residues (3, 7
and 10), which could act as an array to collect
protons. These residues are surface exposed and
are in close proximity to the mouth of the D‐
channel, which delivers protons to both the
catalytic and pump loading sites. The triple
histidine mutation (to ALA) in SUIII was created
using Rhodobacter sphaeroides, a bacterial
model of the mitochondrion. The mutant COX
was purified by nickel affinity chromatography.
SDS‐PAGE shows that 50% of SUIII content was
lost. The mutant COX retained 50% of wild‐type
electron transfer activity and exhibited suicide
inactivation. The pH‐dependence of electron
transfer activity of the mutant is similar to that of
wild‐type, indicating no net changes in the
slowest step in proton uptake. Visible absorbance
spectroscopy during steady‐state turnover
indicates that 20% more electrons accumulate at
heme a in the mutant. In addition, when

Altered Replication in Human Cells Promotes
DMPK (CTG)n ∙ (CAG)n Repeat Instability
Student Presenter(s): Joanna Barthelemy
Graduate student in Undecided
Faculty Mentor: Professor Michael Leffak,
Department: Biochemistry and Molecular Biology
Myotonic dystrophy type 1 (DM1) is associated
with expansion of (CTG)n ∙ (CAG)n trinucleotide
repeats (TNRs) in the 3' untranslated region (UTR)
of the DMPK gene. Replication origins are cis‐
acting elements that potentiate TNR instability;
therefore, we mapped replication initiation sites
and prereplication complex protein binding
within the 10‐kb DMPK/SIX5 locus in non‐ DM1
and DM1 cells. Two origins, ISDMPK and ISSIX5,
flanked the (CTG)n ∙ (CAG)n TNRs in control cells
and in DM1 cells. Orc2 and Mcm4 bound near
each of the replication initiation sites, but a
dramatic change in (CTG)n ∙ (CAG)n replication
polarity was not correlated with TNR expansion.
To test whether (CTG)n ∙ (CAG)n TNRs are cis‐
acting elements of instability in human cells,
model cell lines were created by integration of
cassettes containing the c‐myc replication origin
and (CTG)n ∙ (CAG)n TNRs in HeLa cells.
Replication forks were slowed by (CTG)n ∙ (CAG)n
TNRs in a length‐dependent manner independent
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of replication polarity, implying that expanded
(CTG)n ∙ (CAG)n TNRs lead to replication stress.
Consistent with this prediction, TNR instability
increased in the HeLa model cells and DM1 cells
upon small interfering RNA (siRNA) knockdown of
the fork stabilization protein Claspin, Timeless, or
Tipin. These results suggest that aberrant DNA
replication and TNR instability are linked in DM1
cells.
Co‐Authors/Collaborators: Guoqi Liu, Xiaomi
Chen, Yanzhe Gao, Todd Lewis, Joanna
Barthelemy, and Michael Leffak

VDR after VD3 treatment further confirmed an
increase in ΔNp63α expression with low dose
VD3 and a decrease expression of ΔNp63α with
high dose VD3. We have demonstrated a dose
dependent effect of VD3 on ΔNp63α levels. The
effects of VD3 on ΔNp63α were shown to be VDR
dependent and critical for keratinocyte
proliferation. This study provides mechanistic
insight into how VD3 can exert both pro‐
proliferative and pro‐apoptotic effects via
regulation of ΔNp63α levels. Delineation of the
mechanisms by which VD3 exerts its effect on
ΔNp63α will be critical for determining the future
of VD3 in cancer therapies.
Co‐Authors/Collaborators: Andrew Whitlatch
and Madhavi P. Kadakia

Differential dose effects of 1α25‐
dihydroxyvitamin D3 on keratinocyte
proliferation and ΔNp63α stabilization
Student Presenter(s): Natasha Hill
Graduate student in Undecided
Faculty Mentor: Professor Madhavi Kadakia
Department: Biochemistry and Molecular Biology

Fatty Acids and their Thioester Derivatives as
Potential Endogenous Ligands of LXRα
Student Presenter(s): Genesis Hines
Graduate student in Undecided
Participant in GRAD‐PREP
Faculty Mentor: Professor Heather Hostetler
Department: Biochemistry and Molecular Biology

1α25‐dihydroxyvitamin D3 (VD3), explored as an
anti‐cancer agent, has recently been shown to
also promote cell survival. VD3 exerts its effects
via its cognate receptor; the Vitamin D Receptor
(VDR). ΔNp63α, a proto‐oncogene up‐regulated
in non‐melanoma skin cancers, positively
regulates VDR expression and is critical for VDR
mediated development. The objective of this
study was to determine if VDR/VD3 signaling
promotes keratinocyte proliferation via
regulation of ΔNp63α. Loss of VDR leads to
decreased ΔNp63α expression indicating that
VDR transcriptionally regulates ΔNp63α.
Interestingly, while low dose of VD3 led to
increased ΔNp63α protein expression and
keratinocyte proliferation, high doses of VD3
decreased ΔNp63α and reduced keratinocyte
proliferation. The stabilization of ΔNp63α by VD3
was shown to be at the protein level, and critical
for the pro‐proliferative effects of VD3. Loss of
VDR led to a dramatic reduction in both basal as
well as VD3 induced cell proliferation.
Immunofluorescence staining of ΔNp63α and

The Liver X Receptor Alpha (LXRα) is a ligand‐
activated nuclear transcription factor that plays a
role in lipid homeostasis. Upon binding of
oxysterols, LXRα is activated and regulates the
transcription of target genes involved in these
processes. Additionally, LXRα can form
heterodimers with the Peroxisome Proliferator
Activated Receptor Alpha (PPARα), another
ligand‐activated nuclear receptor involved in
fatty acid (FA) metabolism. Previous studies have
shown that PPARα binds FAs and their thioester
derivatives (FA‐CoAs); however, little is known
about the effects of these ligands on the activity
of LXRα. Therefore, the objective of this study
was to characterize endogenous ligand binding of
LXRα to FAs and FA‐CoAs. Using circular
dichroism, we were able to characterize changes
in the spectra of LXRα in the presence or absence
of FAs and FA‐CoAs, which suggests a novel role
18

for these nutrients in the activation of LXRα.
Additionally, docking experiments were done to
examine the binding affinities of these potential
ligands. Our results help further elucidate the
pathways by which LXRα is activated and
regulates its target genes. This work was
supported by USPHS NIH grant DK77573.
Co‐Authors/Collaborators: Alagammai Kaliappan,
S. Dean Rider, Jr., Heather A. Hostetler.

response elements were observed under various
nutrient conditions using fluorescence‐based
electrophoretic mobility shift assays. PPAR/LXR
heterodimers bound significantly less DNA,
regardless of sequence, than PPAR/RXR or
LXR/RXR, and more LXRE DNA was bound than
PPRE. Significant changes were also observed
based on glucose and ligand concentration.
These results suggest that differing
concentrations of nutrients and choice of
heterodimer partner can alter the DNA binding of
these nuclear receptors and aid in providing a
clearer picture of how this alteration may be
involved in metabolic disorders.
Co‐Authors/Collaborators: Madhumitha
Balanarasimha, Heather A. Hostetler

Gel shift analysis of conditions influencing
regulation of the human SREBP‐1c gene by
nuclear receptor proteins
Student Presenter(s): Andrea Smith
Undergraduate student in Biological Sciences
Faculty Mentor: Professor Heather Hostetler
Department: Biochemistry and Molecular Biology
Peroxisome proliferator‐activated receptor alpha
(PPARα) and liver X receptor alpha (LXRα) are
members of the nuclear receptor superfamily
that form obligate heterodimers with retinoid X
receptor alpha (RXRα). These proteins regulate
genes involved in lipid homeostasis by binding a
consensus sequence, known as a response
element, on the target gene. PPARα and LXRα
are also able to form heterodimers and bind
DNA. Response elements for both PPAR and LXR
(PPREs and LXREs, respectively) have been
identified on the gene for sterol regulatory
element binding protein 1c (SREBP‐1c),
suggesting that both proteins play a role in its
regulation. Glucose has recently been shown to
influence the activity of both PPARα and LXRα,
and each has endogenous fatty acid ligands. The
current study is focused on illuminating any
differences that may exist in protein‐DNA
interactions involving the SREBP‐1c gene;
specifically, the influence of which response
element is being bound, which protein
heterodimer is binding, and overall
concentrations of nutrients present. Protein‐
DNA interactions between PPAR/RXR, LXR/RXR
and PPAR/LXR heterodimers and their respective
19

correlations between various growth measures in
different treatments, but no significant
correlations to mycorrhizal infection. The results
of this experiment offer supporting evidence of L.
maackii’s allelopathic potential, as well as the
significant role of the microbial community
present in field soils for plant‐plant interactions
and early growth performance.
Co‐Authors/Collaborators: Deah Lieurance, PhD

Biological Science
Effects of soil biota and rhizosphere extract from
non‐native Lonicera maackii on the native
Impatiens capensis.
Student Presenter(s): Jonathan Ali
Undergraduate student in Biological Sciences
Participant in Departmental Honors Program,
Biological Science
Faculty Mentor: Professor Don Cipollini
Department: Biological Science

Src‐family kinases alter the apical expression of
the coxsackie and adenovirus receptor in
polarized epithelial cells
Student Presenter(s): Trisha Brockman
Graduate student in Biological Sciences
Faculty Mentor: Professor Katherine Excoffon
Department: Biological Sciences

Invasive plant species, such as Lonicera maackii,
are threats to the ecosystems of their invaded
ranges. While many plants species are identified
as being invasive, little is known about the
mechanisms that allow for their success. An area
of specific interests is how a non‐native invasive
species can interact with a native plant species.
Allelopathy is a proposed mechanism by which an
invasive plant might directly, or indirectly,
suppress a competitor by phytochemical
products. Though L. maackii has been described
as having allelopathic potential, it remains
unclear as to the impact that it has on below
ground processes. These processes can include
nutrient uptake, mycorrhizal infection, soil
microbial activities and response to pathogens. In
order to explore the potential below ground
effects of L. maackii on a native species,
Impatiens capensis, we tested the effects of a
rhizosphere extract under two soil conditions and
measured mycorrhizal infection, through time,
with microscopy. The natural fluorescence of the
mycorrhizae allowed us to observe changes in
the infection of the roots resulting from
treatment with L. maackii rhizosphere extract.
Our results indicate soil sterilization, with and
without exposure to L. maackii, affect
mycorrhizal infection in I. capensis roots.
Additionally, we observed positive effects of soil
sterilization on above ground growth measures.
Evaluation of our growth measures and
mycorrhizal infection revealed different positive

Adenoviruses are significant respiratory
pathogens that threaten both civilian and military
populations. Adenovirus infection is dependent
on viral receptor abundance and accessibility.
Although the majority of its primary receptor, the
Coxsackievirus and Adenovirus Receptor (CAR),
localizes to the basolateral surface of polarized
epithelial cells, we have recently shown that a
low abundance eight‐exon encoded isoform of
CAR (CAREx8) can localize to the apical surface
where it is able to mediate viral infection. Recent
studies show that the Src‐family kinase inhibitor
PP2 can diminish both adenovirus and reovirus
infection. We hypothesized that Src‐family
kinases alter adenoviral entry by regulating the
apical expression of CAREx8. To test this
hypothesis, CAREx8 expression and localization,
along with adenovirus entry and transduction,
were analyzed in polarized model lung epithelial
cells (CaLu‐3) treated with PP2. Increasing the
time and dose of PP2 treatment on the apical
surface of CaLu‐3 cells corresponded with a
decrease in both total and apical surface‐specific
CAREx8 expression. This decrease correlated well
with decreased adenovirus entry, as measured by
quantitative PCR and transduction upon infection
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within some lineages. In general, our results are
consistent with host‐parasite coevolution,
although there appears to be some plasticity in
this system.
Co‐Authors/Collaborators: Mercedes Grome,
Graeme S. Cumming, Jeffrey L. Peters

with an adenovirus carrying the beta‐
galactosidase reporter gene. These findings
suggest that the effect of Src‐family kinases on
adenovirus infection may be through the
molecular regulation of CAREx8 expression and
localization. The ability to decrease the
expression of CAREx8 in high risk populations
represents a novel strategy to prevent the spread
of wild type adenovirus infection.
Co‐Authors/Collaborators: Poornima Kotha,
Priyanka Sharma, and Katherine JDA Excoffon

Identification of Central CO2/pH Chemosensory
Regions Involved in Respiratory Control in
Poikilothermic Vertebrates
Student Presenter(s): Uohna Foster
Graduate student in Biomedical Sciences
Faculty Mentor: Professor Lynn Hartzler
Department: Biological Sciences

Host‐parasite associations in avian malaria: a
model of coevolution
Student Presenter(s): Elizabeth Coe
Undergraduate student in Biological Sciences
Faculty Mentor: Professor Jeffrey Peters
Department: Biological Sciences

Poikilothermic vertebrates may experience body
temperatures (Tb) that vary substantially during
their normal life histories. This varying Tb can
influence acid‐base balance in a variety of ways.
Dissociation of H+ ions from many compounds is
temperature sensitive. Metabolism (production
of CO2) slows at lower temperatures, and
physiological regulatory systems, including
kidneys and lungs are controlled by cells whose
functions are also likely to vary with
temperature. Given the fundamental importance
of pH regulation, one might expect that
poikilothermic vertebrates would have a well‐
defined set of mechanisms to compensate for the
effects of temperature on acid‐base equilibrium.
Interestingly, there exists among different
species a broad spectrum of strategies to
regulate acid‐base balance in response to the
challenge induced by variable body temperature.
These regulatory strategies range from pH‐stat, in
which extracellular pH is kept stable across
temperatures, to α‐stat, in which pH is adjusted
to achieve constant protonation state of critical
histidine residues to maintain tertiary protein
conformation. For any strategy across this
spectrum, the response to acute temperature‐
induced metabolic alterations in pH requires an
ability to sense those perturbations and then to
appropriately adjust the depth and rhythm of

Avian malaria (Haemoproteus spp. and
Plasmodium spp.) infects many species of birds
worldwide. However, malarial infections do not
appear to reduce the survival of their hosts,
suggesting the possibility of coevolution between
hosts and parasites. For coevolution to occur,
parasites must become highly host specific. The
objective of this study was to test for host
specificity by evaluating the phylogenetic
relationships of avian malaria parasites. We
screened 4394 avian blood samples from five
locations in southern Africa for malarial
infections. We used nested PCR to amplify 478
bp of the cytochrome b gene of the malaria, and
used DNA sequences to characterize the lineages
of Haemoproteus and Plasmodium infecting the
host. Overall, 515 positive samples were
identified (11.8% of samples). Of the 449 positive
samples that have been sequenced, 101 (19.6%)
were identified as Haemoproteus spp. and 348
(67.6%) were Plasmodium spp. Both genera of
malaria showed strong host specificity to the
order of the avian host, although one lineage of
Plasmodium appeared to be a generalist,
infecting a number of avian orders. In addition,
we found evidence of recent host switching
21

breathing. A significant gap remains in our
knowledge of feedback ventilatory control in
poikilotherms, including the understanding of
cellular sensory mechanisms of individual
chemosensitive neurons, and how these neurons
are affected by temperature. Monitor lizards,
Varanus exanthematicus, as pH‐stat regulators do
not follow the predicted regulatory response to
changes in body temperature, and as such are of
interest for studying chemosensing mechanisms.
Stereotaxic surgery (and acidified aCSF) with
ventilatory measurements will be used to
identifying chemosensory regions while
subsequent electrophysiology and fluorescent
imaging will provide insight into the
chemosensory mechanisms involved in
poikilothermic vertebrates’ respiratory control.

scored for intrinsic growth rates, embryonic
lethality and the size of mature oocytes. The rate
of ovulation was determined by counting
progeny in 24 hour periods. No significant
differences were observed between parental C.
briggsae strains and C. briggsae hybrid lines.
Also, no differences were detected on embryonic
lethality, based on intrinsic growth rates of C.
briggsae parental strains and hybrid strains.
Abnormal phenotypes were observed in the C.
briggsae:C. sp. 9 hybrids and in the EG5268
strain. Most of the abnormal hybrids have a
shorter life span, preventing them from
producing their optimal amount of offspring.
Both the EG5268 parental strain and C.
briggsae:C. sp. 9 hybrids exhibited larval lethality
and embryonic lethality, by the presence of
embryos not hatching after 24 hours. However,
the C. briggsae:C. sp. 9 hybrids showed elevated
levels of larval lethality and embryonic lethality
relative to the parental C. sp. 9 EG5268 strain.
One of the hybrids exhibited larval lethality at a
four‐fold increase compared to EG5268.
Co‐Authors/Collaborators: Scott E. Baird

Co‐evolution of Mitochondrial and Nuclear
Genomes in Caenorhabditis
Student Presenter(s): Emily King
Graduate student in Biological Sciences
Faculty Mentor: Professor Scott E. Baird
Department: Biological Sciences
Nuclear and mitochondrial genomes are
coadapted. Interactions between genomes are
required for mitochondrial functions. My goal is
to observe the divergence of these
coadaptation’s in different evolutionary lineages.
The impact of divergence is between
Caenorhabditis briggsae populations and
between C. briggsae and its sister species, C. sp. 9
was assessed. Four sets of hybrid strains were
constructed. One set of hybrid lines possessed a
C. briggsae AF16 nuclear background and C.
briggsae JU1345 mitochondria. The second set of
hybrid lines were possessed by a JU1345 nuclear
background and AF16 mitochondria. The next set
of hybrid lines had C. briggsae AF16 mitochondria
in a C. sp. 9 strain EG5268 nuclear background.
The last set of hybrid strains had C. briggsae
JU1345 mitochondria in an EG5268 nuclear
background. Parental and hybrid strains were

The Coxsackievirus and adenovirus receptor
interacts with PDZ3 of the cellular scaffolding
protein MAGI‐1
Student Presenter(s): Sterling Martin
Graduate student in Biological Sciences
Participant in Grad‐Prep
Faculty Mentor: Professor Katherine Excoffon
Department: Biological Sciences
The Coxsackievirus and Adenovirus receptor
(CAR) is an essential protein that is involved in
cell‐cell adhesion, protein trafficking, and viral
infection. The major isoform of CAR is selectively
sorted to the basolateral membrane of polarized
epithelial cells where it co‐localizes with the
cellular scaffolding protein membrane‐associated
guanylate kinase with inverted domain structure‐
1 (MAGI‐1). We hypothesized that CAR directly
interacts with MAGI‐1 via a PDZ‐based
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interaction and these two proteins interact in
polarized epithelial cells. Each of the 6 MAGI‐1
PDZ domains and the C‐terminus of CAR were
subcloned into expression vectors and direct
interactions were investigated by yeast‐2‐hybrid
(Y2H) analysis and fluorescence resonance
energy transfer (FRET). Interaction was
investigated in polarized Madin‐Darby canine
kidney (MDCK) epithelial cells. Y2H showed that
CAR interacts with the third PDZ domain of
MAGI‐1 (PDZ3) and FRET showed a Kd of 2.0 ± 0.9
nM. MAGI‐1 and CAR co‐immunoprecipate from
polarized MDCK cells. These results show that
CAR and MAGI‐1 interacts directly and this
interaction occurs in polarized cells. Future work
will investigate potential therapeutic
interventions that may disrupt or enhance CAR‐
MAGI‐1 interactions and alter epithelial
susceptibility viral infection. This work was
supported by NIH grants R15AI090625 (KE),
DK77573 (HH) and R25 GM086257.
Co‐Authors/Collaborators: Sterling Martin, Ran
Yan, Priyanka Sharma, Abimobola Kolawole,
Heather Hostetler, Katherine Excoffon

inaccessibility of CAR, adenovirus infection is
common which makes the mechanism of
adenoviral entry intriguing. We have recently
shown that an eight exon‐splice form of CAR
(CAREx8) can localize at the apical surface of
epithelial cells and serve as adenoviral receptor.
Interleukin‐8 (IL‐8) is a proinflammatory cytokine
that is released by epithelial cells and resident
macrophages in the lungs during infection. We
hypothesized that exposure of airway epithelia to
IL‐8 increases apical adenoviral infection through
increased expression and apical localization of
CAREx8. To test this hypothesis, the apical
surface of polarized Calu‐3 cells were exposed to
IL‐8 for 4h and analyzed for CAREx8 expression
and localization using Western blot analysis and
apical surface‐selective biotinylation,
respectively. Apical transduction was evaluated
with adenovirus carrying the β‐galactosidase
reporter gene. Our data indicate that exposure of
airway epithelial cells to IL‐8 increased the
expression and apical localization of CAREx8, as
well as adenoviral infection. Moreover, co‐
treatment with cycloheximide, a protein
synthesis inhibitor and analysis of CAREx8 mRNA
expression suggest that the IL‐8 mediated
regulation of CAREx8 occurs at the translational
level rather than at the transcriptional level. In
summary, these results suggest that susceptibility
to adenovirus infection in the lung can be
modulated by IL‐8
Co‐Authors/Collaborators: Trisha L. Brockman,
Katherine JDA. Excoffon

Interleukin‐8 regulates the expression of the
eight‐exon isoform of the Coxsackievirus and
adenovirus receptor in airway epithelial cells.
Student Presenter(s): Poornima Kotha Lakshmi
Narayan
Graduate student in Biological Sciences
Faculty Mentor: Professor Katherine Excoffon
Department: Biological Sciences
The airway epithelium poses a formidable barrier
for the entry of pathogenic viruses due to the
formation of tight junctions between adjacent
epithelial cell. Most adenoviruses use the
Coxsackievirus and adenovirus receptor (CAR) as
a primary receptor for entry into the host cell.
However, CAR is known to be sequestered at the
basolateral surface of polarized epithelia and,
thus, is unavailable for adenoviral entry at the
pathogen‐exposed (apical) surface. Despite the

Site‐directed mutagenesis: changing an amino
acid in the JamL gene sequence
Student Presenter(s): Durval Rodrigues Castelo
Branco Neto
Undergraduate student in Biological Sciences
Faculty Mentor: Professor Katherine Excoffon
Department: Biological Sciences
The junctional adhesion molecule‐like protein
(JamL) is a protein expressed on leukocytes such
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Serving Size Contributes to Obesity
Student Presenter(s): Natalie Orndorf
Undergraduate student in Biological Sciences
Participant in Honors Program
Faculty Mentor: Professor Lynn Hartzler
Department: Biological Sciences

as polymorphonuclear (PMN) cells. JamL was
recently found to bind to the coxsackievirus and
adenovirus receptor (CAR) on epithelial cells (Zen
and Liu, 2005). This interaction is fundamental in
leukocyte transepithelial migration and
commands important cell signaling processes. It
is currently unknown how the JamL‐CAR
interaction regulates transepithelial migration.
When compared to other studies, our laboratory
JamL expression vector has a mutation at the
seventy first amino acid position, which converts
alanine (NCBI sequence) to valine. I hypothesize
that the Alanine to Valine mutation affects the
interaction between JamL and CAR. To test this
hypothesis, PCR based site‐directed mutagenesis
was used to convert the valine back to alanine.
PCR is a technique that uses two primers
containing the desired mutation to copy the
template DNA using a high‐fidelity polymerase
(Phusion). The template DNA is then digested by
the restriction enzyme DpnI and the mutated
plasmid is transformed into competent bacteria.
Although the first attempts did not generate a
band, as shown by agarose gelelectrophoresis,
different plasmid amounts (5, 25 and 50ng),
primers concentration (0,2micromolar), and the
source of commercial polymerase were tested.
Optimization demonstrated a need for higher
primer and dNTP concentrations in order for the
Phusion polymerase to work successfully. In
conclusion, the reaction conditions were not
optimized in the first two experiments. The
primers, deoxinucleotides and MgCl2
concentrations need to be optimized accordingly
to the vector and plasmid used in order for the
mutagenesis to work correctly. The future
direction is to mutate the JamL gene sequence
with these optimized conditions and study how
JamL protein interacts with CAR and other
cellular proteins.
Co‐Authors/Collaborators: Martin B. ; Excoffon
K.

The rates of many non‐communicable diseases
are on the rise, one of which is obesity. Obesity is
a major risk factor for many other diseases. By
preventing obesity, the prevalence of non‐
communicable diseases can be lowered. Many
factors contribute to obesity including diet.
Served sizes of commonly consumed foods are
larger than the recommended serving sizes. For
example, a 1950’s fast food meal of hamburger
(3.9oz), fries (2.4oz), and soda (7oz) is now
served as hamburger (12oz), fries (6.7oz), and
soda (42oz). In addition, most commonly
consumed foods now have high fructose levels
and low fiber levels. Current theories of energy
balance suggest that the nutritional content of
food impacts the metabolic processing of that
energy. I hypothesize that people consume more
calories than they realize because of the large
servings and high fructose levels. Served sizes
and nutritional data from several restaurants
were compared to the USDA’s recommended
serving sizes. The majority of foods analyzed are
served in quantities that greatly exceed the
recommended serving sizes. In addition, foods
that are served in the greatest quantities tend to
be high in fats (energy dense); whereas, high
nutrition, high fiber foods such as vegetables are
often served in lower portions than their
recommended serving sizes. Processed foods
contain unexpectedly large quantities of fructose
with little fiber. I propose to increase awareness
of serving sizes and nutritional content by
initiating the use of food diaries. By being aware
of calorie consumption and nutritional contents,
people can choose to consume appropriate
serving sizes, and, thereby, reduce the risk of
obesity.
Co‐Authors/Collaborators: Lynn Hartzler
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this challenge and help to make gene therapy a
reality.
Co‐Authors/Collaborators: Katherine Excoffon,
Priyanka Sharma

Peptide Mediated Regulation of Adenoviral
Infection
Student Presenter(s): James Readler
Undergraduate student in Biological Sciences
Participant in Departmental Honors Program
Faculty Mentor: Professor Katherine Excoffon
Department: Biological Sciences

Temperature influences CO2/pH‐sensitivity in
locus coeruleus neurons of the bullfrog,
Lithobates catesbeianus
Student Presenter(s): Joseph Santin
Graduate student in Biological Sciences
Faculty Mentor: Professor Lynn Hartzler
Department: Biological Sciences

The Coxsackie and adenovirus receptor (CAR) is
the primary attachment protein for most
adenoviruses. CAR has two trans‐membrane
containing protein isoforms. In polarized
epithelial cells, the major isoform of CAR (CAREx7)
is sequestered on the basolateral side where it is
unable to mediate adenoviral infection unless the
epithelial tight junction barrier is compromised.
In contrast, the eight exon splice form of CAR
(CAREx8) can localize at the air exposed apical
surface and mediate apical adenoviral infection
of polarized epithelial cells. CAREx8 has been
shown to interact with the PDZ‐domain
containing cytoplasmic‐scaffolding protein
membrane‐associated guanylate kinase with
inverted orientation‐1 (MAGI‐1). This interaction
leads to the degradation of CAREx8. I
hypothesized that blocking the interaction
between CAREx8 and MAGI‐1 would increase the
levels of CAREx8 leading to increased susceptibility
to adenovirus infection. To test this, peptides
comprising the cell permeable peptide, HIV
Transactivator of Transcription (TAT) (aa47‐58),
fused to the PDZ‐binding domain of CAREx7,
CAREx8, or mutant sequences, were synthesized.
CHO cells transfected with CAREx8 and MAGI‐1
were treated with peptide for a total of 48 hours
and both CAREx8 expression and adenovirus
infection were restored, suggesting that the
normal PDZ binding of CAREx8 with MAGI‐1 was
inhibited. Adenoviruses are among the most
studied viral vectors for gene therapy, and
inefficiency of viral genome delivery has
historically been a major challenge for the
advancement of gene therapeutics. These
peptides may have the potential to circumvent

The locus coeruleus (LC) is a chemoreceptive
brain region involved in respiratory control. In
bullfrogs, neurons within the LC increase firing
rates during physiologically relevant CO2/pH
changes. Given the sensitivity of these neurons
to CO2/pH changes at 22°C, passive acidification
and alkalinization during warming and cooling
may significantly alter LC neuron CO2/pH
sensitivity. We hypothesized that acute cooling of
LC neurons from 20°C to 10°C would reduce and
acute warming to 26°C would enhance
chemosensitivity during hypercapnic
acidosis (HA; ΔpH=0.4). Whole‐cell patch clamp
electrophysiology was used measure membrane
potentials and firing rates from LC neurons in the
bullfrog brainstem slice preparation. At 10°C,
sensitivity to HA was abolished (chemosensitivity
index (CI)=99±1.5% vs 177±7.9% at 20°C; p<0.05);
as expected chemosensitivity was enhanced at
26°C (CI=153±5.2% vs. 194±8.7% at 22°C; p<0.05).
Cooling from 20°C to 10°C paradoxically
increased firing rates and membrane potentials
(0.52±0.14 Hz/‐42.17±1.37mV vs.1.99±1.22 Hz/ ‐
34.40±1.68 mV; p<0.05), while warming from
20°C to 26°C reduced firing rates (0.89±0.16 Hz
vs. 0.32±0.10 Hz; p<0.05) and membrane
potential (38.30±1.12mV vs. ‐ 40.72±1.39mV;
p<0.05). These results indicate that temperature
alters the magnitude of the response to HA which
may influence changes in ventilatory drive at
different temperatures.
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sp. 9 females (69%) EG5268 and (55%) JU1422.
Generally, sperm chemotaxis does exhibit a
correlation with cross‐fertility. These rates of
chemotaxis appear to be higher than rates of
cross‐fertility in C. remanei: C. sp. 9 crosses.
Sperm‐egg fusion, another type of assortative
fertilization interaction, perhaps has a greater
impact than chemotaxis or may be potentially
inclusive with chemotaxis on fertilization.
Co‐Authors/Collaborators: Scott E. Baird

Co‐Authors/Collaborators: Lynn Hartzler

Assortative Fertilization in the Elegans‐Group of
Caenorhabditis
Student Presenter(s): Sara Seibert
Graduate student in Biological Sciences
Faculty Mentor: Professor Scott E. Baird
Department: Biological Sciences
Assortative fertilization is mediated by species‐
specific interactions between sperm and oocytes.
One type of interaction is sperm chemotaxis. This
has been observed in the Elegans‐group of
Caenorhabditis. After mating, amoeboid sperm
crawl along the uterine lining of the female
towards the spermathecae in response to
prostaglandin signals from unfertilized oocytes.
My goal is to expand the analysis of species‐
specific sperm chemotaxis and determine its role
in assortative fertilization within the Elegans‐
group. Mating experiments were performed
between C. remanei, C. species 9 and C. briggsae.
L4 males were mated to L4 females overnight.
Successful mating was scored by the presence of
a mating plug. Cross‐fertilization was scored by
the presence of fertilized eggs by mated females.
Sperm chemotaxis was assessed using Mito‐
tracker CMXRos to stain sperm prior to mating.
The position of sperm following overnight mating
was determined by fluorescence microscopy.
Localization of sperm at the spermathecae was
considered positive. Cross‐fertility is high (90%) in
C.remanei males mated to C. briggsae. This is
true in both sperm‐depleted hermaphrodites
AF16 and she‐1(v51) females. Moreover, AF16
and she‐1(v51) laid > 20 eggs. Fertilization
observed in C. sp. 9 strains (14.3%) JU1422 and
(70.6%) EG5268 when mated to C. remanei
males. Furthermore, very few eggs were laid <
10. C. remanei sperm exhibited strong
chemotaxis in nearly all (94%) crosses of
C.remanei: C. briggsa e AF16 sperm‐depleted
hermaphrodites and she‐1(v51) females.
Chemotaxis of C. remanei was much weaker in C.

Stroke to Breath Ratio Impacts Swimming
Performance
Student Presenter(s): Amanda Sherwood
Undergraduate student in Biological Sciences
Faculty Mentor: Professor Lynn Hartzler
Department: Biological Sciences
Increasing oxygen demands during swimming are
met with increased ventilation; however,
breathing decreases biomechanical stroke
efficiency. Swimmers train to maximize race
pace, so any increase in efficiency gives them a
competitive edge. My goal is to find the stroke to
breath ratio that maximizes pace without
compromising performance through lactate
production. My study compares pace, blood
lactate, heart rate and rating of perceived
exertion (RPE) during the 200 yard Freestyle
when swum at breathing frequencies of 2, 4, and
6 strokes per breath (SPB) and at 3 and 5 SPB. I
found no significant difference between the
fastest pace swimmers were able to maintain,
the blood lactate produced by the swimmers, nor
the maximal heart rate of the swimmers at 2, 4,
and 6 SPB and at 3 and 5 SPB. Swimmers in the
2,4,6 SPB group showed a significant increase in
their RPE for swims maintaining 6 SPB when
compared with swims maintaining 2 or 4 SPB at
about 70 and 75% of their maximal exertion.
They also showed a significant increase in their
RPE for a swim maintaining 6 SPB when
compared with swims maintaining 2 SPB at about
85% maximal exertion. All other RPEs were not
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significantly different between compared SPBs.
These data seem to indicate that there is no
significant difference between the effectiveness
of the compared SPB during the 200 yard
freestyle for swimmers who are moderately
trained. My experiments are important to
determine the optimal SPB ratio to maximize race
pace without reaching the onset of blood lactate
accumulation. In addition, a swimmer who
perceives greater exertion will lessen their pace
resulting in a slower swim; therefore, it is
important to find the SPB ratio that does not
inflate RPE. Optimal SPB ratio gives swimmers
their competitive edge.
Co‐Authors/Collaborators: Lynn Hartzler

Chivero, Zimbabwe (N=10), Lake Ngami,
Botswana (N=4), and Strandfontein Wastewater
Treatment Works, South Africa (N=14). Overall,
measures of genetic diversity were similar among
the five populations (mean nucleotide diversity =
0.0082 + 0.0010; mean heterozygosity = 0.76 +
0.05), and only 2.4% of the total genetic variation
was explained by differences among them.
Contrary to expectations, geographic distances
separating populations did not explain the
observed genetic differences (r = ‐0.40, P =
0.092). These results suggest that Egyptian geese
likely move over large geographic distances,
preventing the accumulation of genetic
differentiation among populations. Therefore,
Egyptian geese in southern Africa likely comprise
a single, large genetic population.
Co‐Authors/Collaborators: Timothy Kawsky,
Graeme Cumming, and Jeffrey L. Peters

Genetic Diversity and Differentiation in Egyptian
Geese of Southern Africa
Student Presenter(s): Leah Shurte
Undergraduate student in Biological Sciences
Participant in Honors Program
Faculty Mentor: Professor Jeffrey Peters
Department: Biological Sciences

Mechanism of MAGI‐1‐mediated degradation of
the eight‐exon encoded coxsackievirus and
adenovirus receptor isoform (CAREx8)
Student Presenter(s): Ran Yan
Graduate student in Biological Sciences
Faculty Mentor: Professor Katherine Excoffon
Department: Biological Sciences

Egyptian geese (Alopochen aegytiacus) are found
throughout southern Africa, along the Nile Valley,
and in isolated areas along the southern and
eastern coasts of the Mediterranean Sea. They
feed on vegetation such as grass, corn, and
aquatic plants and are considered to be
agricultural pests. They can also serve as vectors
for the dispersal of diseases, such as malaria and
avian influenza, which can have detrimental
effects on other birds, including livestock. The
objective of this study was to determine whether
populations of Egyptian geese in southern Africa
are genetically structured, or whether
movements between populations are sufficient
to offset genetic divergence. We used
Polymerase Chain Reaction (PCR) and DNA
sequencing to analyze five nuclear loci sampled
from 54 Egyptian geese from five populations in
southern Africa: Namibia (N=10), Barberspan,
South Africa (N=16), Lake Manyame and Lake

In polarized epithelial cells, the eight‐exon
encoded isoform of the coxsackievirus and
adenovirus receptor (CAR Ex8) localizes at the air‐
exposed apical surface of polarized epithelia
where it can support adenovirus entry and
infection. Previously, we have shown that CAREx8
interacts with the PDZ‐domain containing protein
MAGI‐1 via the last 4 amino acids of the CAREx8
C‐terminus. Interestingly, this interaction
contributes to the degradation of CAREx8 by
unknown mechanisms. We hypothesized that
MAGI‐1 retains CAREx8 in the endoplasmic
reticulum (ER) and triggers its recognition by the
ER‐associated degradation (ERAD) machinery and
degradation through ubiquitin‐proteasome
system (UPS). To confirm that degradation is
27

action potential firing rates when exposed to
elevated levels of carbon dioxide (CO2) and
acidified pH. Investigating changes in action
potential properties during exposure to elevated
CO2 may provide insight into the mechanism of
cellular chemosensitivity. We hypothesized that
action potential properties in intrinsically CO2/pH
sensitive LC neurons would be reversibly altered
by hypercapnic acidosis (HA). We used the whole
cell patch clamp technique to record action
potential firing frequency during control and HA,
then analyzed action potential characteristics of
neurons intrinsically stimulated by HA. Neurons
that increased firing rates due to chemical
synaptic communication with intrinsically
chemosensitive neurons, but did not directly
sense CO2/pH (network‐driven chemosensitive
cells), served as negative controls. HA tended to
reversibly increase the interspike slope (control‐
0.005 mV/ms ± 0.0002; HA‐ 0.014 mV/ms ±
0.0026; p=0.06) and significantly decreased the
rate of depolarization (control‐ 33.60mV/ms ±
1.19; HA‐ 30.63 mV/ms ± 0.915; p=0.05) in the
intrinsically chemosensitive cells. These
properties were unchanged in network‐driven
chemosensitive neurons; however, the firing
threshold increased (‐35.09 mV ± 1.73 vs. ‐34.69
mV ± 1.64) during HA (p= 0.05). Our results
indicate that membrane components which
influence the interspike slope and rate of
depolarization may mediate CO2/pH sensitivity in
intrinsically chemosensitive LC neurons of
bullfrogs.
Co‐Authors/Collaborators: Joseph Santin and
Lynn Hartzler

mediated by the ERAD‐UPS machinery, cells were
treated with proteasome inhibitor MG‐132 or
ERAD inhibitors, Kifunensine or Eeyarestatin I,
24hr after co‐transfection of CAREx8 and MAGI‐1.
Expression of CAREx8 was detected by Western
blotting (WB). Proteasome and ERAD inhibitor
treatments rescued CAREx8 from MAGI‐1‐
mediated degradation. To test the role of
ubiquitin, cells were co‐transfected with CAREx8
and ubiquitin together, with or without MAGI‐1.
Co‐expression with ubiquitin decreased CAREx8
expression in the presence and absence of MAGI‐
1. In order to evaluate the role of CAREx8
glycosylation in ERAD substrate recognition,
three CAREx8 mutants were generated by site‐
directed mutagenesis by converting one or both
asparagines (N) residues to glutamine (Q)
(N106Q, N201Q, and N106/201Q). The protein
expression of each mutant was determined alone
or upon co‐expression with MAGI‐1 by WB.
Interestingly, MAGI‐1 was able to suppress the
expression of all three CAREx8 glycosylation
mutants. These data suggest that MAGI‐1
facilitates the degradation of CAREx8 through the
ERAD‐UPS machinery. However, the recognition
of CAREx8 as an ERAD substrate is not apparently
through typical glycosylation‐based mechanisms.
These novel findings provide potential methods
to alter cellular susceptibility to viral infection by
augmenting or suppressing MAGI‐1‐mediated
CAREx8 degradation.
Co‐Authors/Collaborators: Katherine J.D.A.
Excoffon

Hypercapnic Acidosis Influences Action Potential
Properties in Chemosensitive Locus Coeruleus
Neurons in Bullfrogs (Lithobates catesbeianus)
Student Presenter(s): Kayla Watters
Undergraduate student in Biological Sciences
Faculty Mentor: Professor Lynn Hartzler
Department: Biological Sciences
Chemosensitive respiratory control neurons in
the locus coeruleus (LC) of bullfrogs increase
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Surgical residency has long been known to be
stressful. One stressful scenario, attending‐
resident interaction, has not been extensively
studied and is thought to have implications on
both learning and performance. The objective of
this study is to investigate the relationship
between psychological stress and learning and
performance during an FLS surgical training task.
It is hypothesized that learning will not occur, or
will occur at a slower rate, when participants are
under stress. Six participants were randomly
assigned to one of two conditions, stress or no
stress, and were asked to perform an circle
cutting task for 1 hour or until 10 trials were
completed. Stress was induced by having
subjects place their foot in a bucket of ice‐cold
water. Each trial was scored based on time to
task completion and accuracy. Blood pressure,
heart rate, and salivary cortisol data were
collected at the beginning of the experiment and
every 10 minutes thereafter. Performance results
indicated no statistically significant differences
between the stress and no stress subjects.
However, this is likely the result of a small sample
size and an ineffective stressor, which was
verified by the physiological data. Future work
will include a modification of the study design,
increasing more subjects, and a more intense
stressor to ensure adequate power.
Co‐Authors/Collaborators: A. Miller, J.T. Flinn, N.
Pyatka, C.G.L. Cao

Biomedical, Industrial and Human
Factors Engineering
Near Infrared Photon Propagation in Human
Brain Based on Magnetic Resonance Imaging
Student Presenter(s): Murad Althobaiti
Graduate student in Biomedical Engineering
Faculty Mentor: Professor Nasser Kashou,
Department: Biomedical Engineering
Near infrared spectroscopy is a technique used to
examine brain activities by measuring changes of
blood flow and oxygen consumption in brain
tissue. Challenges of this technique include
limitation on how deep near infrared can travel
within the brain. In this study, the Near Infrared
Fluorescence and Spectral Tomography
(NIRFAST), which is based on finite element
method (FEM), was used to simulate light
propagation in brain tissue. Brain MRIs of infants
of different ages were used to perform
simulation. The study allowed investigating how
deep light travels, which in turn tells information
about what regions in the brain can possibly
measure. It is shown that for younger infant,
sensitivity is better and deeper within the brain.
It is also shown that the special sensitivity profile
changes as we change the location of detectors
and sources. Thus, in young infants, one could
possibly measure the whole infant brain if
location of sources and detectors are carefully
selected.

Near Infrared Spectroscopy for Functional Study
of Brain Activity in Infants
Student Presenter(s): Irfaan Dar
Graduate student in Biomedical Engineering
Faculty Mentor: Professor Nasser Kashou
Department: Biomedical Engineering

The effects of psychological stress on learning
and performance during a surgical skills training
task
Student Presenter(s): Jacob Brewer
Graduate student in Psychology
Participant in GRAD‐PREP
Faculty Mentor: Professor Caroline Cao
Department: Biomedical Engineering

Functional near‐infrared spectroscopy (fNIRS)
offers the ability to monitor brain activation by
measuring changes in the concentration of oxy‐
and deoxy‐hemoglobin (Hb) by their different
spectra in the near‐infrared range. NIRS may be
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demand in that region increases and it receives a
corresponding increase in blood flow to
[over]compensate. Typically, this is shown by an
increase in the level of HbO and a corresponding,
smaller decrease in Hb. Over the course of its
development, fNIRS has been employed in the
areas of neurology, psychiatry, and psychology as
well as in basic research such as diseases,
disorders, rehabilitation, emotion, reasoning,
pain, sleep, and sports. It has been used alone or
in tandem with other modalities such as fMRI.
After twenty years of research, much work
remains to be done. For example, although fNIRS
may be lower in cost, non‐invasive, non‐ionizing,
and portable, it has yet to be proven as a
feasible, standalone alternative to fMRI within a
clinical setting. To date, even though numerous
NIRS studies on the visual cortex have been
performed, few have focused upon detecting
abnormalities. One notable study, however,
discovered that optical neuritis results in
decreased activation in the visual cortex. This
would be the primary use of NIRS within an
ophthalmology clinic: detecting any visual
dysfunction. Our study takes a small, but
important, step toward development of a
standalone system for diagnosing visual
disorders. In doing so, we pose several questions:
How sensitive and robust is near‐infrared at
detecting changes in cortical HbO and Hb levels?
Is it feasible for use in a clinical setting? And, if
not, what improvements are necessary?
Co‐Authors/Collaborators: Nasser H. Kashou

useful in detecting neurological impairments
objectively and noninvasively in patients. Wilcox
et al. has studied the relationship between object
processing and brain function in human infants,
and observed neural activation in the primary
visual cortex and the inferior temporal cortex. In
the current study protocol, we are investigating
the role of sleep and arousal activity in relation to
pharyngo‐esophageal motility and aerodigestive
reflexes. Specifically, premature infants,
neurologically impaired infants, and infants with
gastroesophageal reflux are studied. Changes in
the neurological activity are often a prelude to
the occurrence of reflexes, as per our data. These
changes are reflected by arousal activity and
recruitment of multiple aerodigestive reflexes
(evidenced by concurrent polysomnography
electrode recordings). We are evaluating the
sensory perception, as assessed by the ratio
between deoxy‐hemoglobin (Hb) and oxy‐
hemoglobin (HbO) using an EEG cap connected to
the NIRScout system (NIRx Medical Technologies,
NY). Our working hypothesis is that there will be
an increase and decrease of concentration of
oxy‐ and deoxy‐hemoglobin signal in regions of
the brain associated with the specific functions
established in the current protocol.
Co‐Authors/Collaborators: Nasser Kashou and
Sudarshan Jadcherla, M.D.

Functional Near‐Infrared Spectroscopy (fNIRS)
for Visual Cortical Testing
Student Presenter(s): Brenna Giacherio
Graduate student in Biomedical Engineering
Faculty Mentor: Professor Nasser Kashou
Department: Biomedical Engineering

DTI FOR QUANTIFICATION AND ANALYSIS IN
NEUROIMAGING DATA
Student Presenter(s): Kevin Hatcher
Undergraduate student in Biomedical Engineering
Participant in BIOSTAR
Faculty Mentor: Professor Nasser Kashou
Department: Biomedical Engineering

Functional near‐infrared spectroscopy (fNIRS)
operates on the premise that light in the near‐
infrared range can be transmitted through tissue,
is partially absorbed by oxygenated (HbO) and
deoxygenated (Hb) hemoglobin, and is received
by a detector at some distance from the source.
When a region is activated (used), the oxygen

Diffusion Tensor Imaging (DTI) is the specialized
sequence developed for Magnetic Resonance
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Synchronization also assists by allowing a
patient's SA node to dictate the resting heart rate
resulting in faster and uninterrupted sleep. A lack
of complete internal implantation also exists
within the peripherals of the device. External
control units, battery packs, as well as external
pumps leaves much to be desired with regards to
portability. Finally, alternative power sources
may potentially increase device run times as well
as portability. Successfully implementing one of
these ideas would generate an innovative
product worthy of further advancing
cardiovascular engineering and the ability to
prolong lives.
Co‐Authors/Collaborators: Dr. Nasser Kashou

Imaging (MRI) that allows the user to view
changes in white matter tract fibers. The aim of
this study was to quantify and analyze
neuroimaging data using the specialized
sequence. Specifically, from patients who were
exposed to General Anesthetics during the early
infancy stages of life. Data from a total of 30
participants was obtained: 15 patients and 15
controls. Our working hypothesis was that the
exposure causes white matter structural changes
in the developing brain. Thus we compared
volumetric and fiber track number differences
between patients and controls at two regions of
interest (ROI): the corpus callosum and the
cerebellum. Both of these regions have been
shown to be affected in patients with fetal
alcohol syndrome. The ROIs were quantified
using Diffusion ToolKit and TrackVis
(http://trackvis.org/). Raw DTI data were input
into Diffusion Toolkit and tractography data was
created and displayed with TrackVis, where ROIs
were segmented manually. The results between
the two groups will be discussed.
Co‐Authors/Collaborators: Dr. Nasser Kashou

Evaluation of Forces in Helmet Collision and
Concussion Risk
Student Presenter(s): Isiah Kendall, Anthony
Vicini
Undergraduate student in Biomedical Engineering
Participant in BioStar
Faculty Mentor: Professor Tarun Goswami
Department: Biomedical Engineering

Concepts for Designing and Engineering Left
Ventricular Assistance Devices (LVADs)
Student Presenter(s): Ali Kadhim
Undergraduate student in Biomedical Engineering
Faculty Mentor: Professor Nasser Kashou
Department: Biomedical Engineering

In football, when two players collide, a force
develops through the helmet, liner, and skull to
the brain. These forces on the skull are
transferred to the brain, causing it to rotate,
possibly causing a concussion. This research aims
to understand transfer of force in collisions using
real data from the National Football League. This
research examines one type of helmet and
padding. Analysis was conducted to determine g‐
forces developed and transferred from the
helmet to the brain in athletes. Monte Carlo
simulations were used and data was fitted with
normal and Weibull distributions for the risk of
injury when a g‐force was generated. A 50% risk
level for moderate injury was assigned and
mathematical equations developed to predict
such risks. Concussion risk in children 10‐15 years
of age was also analyzed. The model developed
to calculate g‐force reduction produced results

Left ventricular assistance devices are mechanical
circulatory devices that are used to replace the
function of a failing left ventricle where it helps
the heart pump oxygen‐rich blood throughout
the body. These devices have been a vital integral
in advancing cardiovascular engineering, but
remain vacant for improvement. Today's LVADs
lack synchronization with a patient's heart,
allowing possible blood flow complications during
the contraction of the left ventricle. Patients
require a varying heart rate during different
activities, allowing better performance.
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(Claim:students who drink coffee studying more
than 4 hrs in a row).

closely resembling results of prior experiments.
Average weight and velocity values for an NFL
player in a collision gave a 50% injury chance to
any impact that has a deceleration over 6.365 ms
or less. The same calculations for a 50% 10 year
old male or female give thresholds of 2.483 or
2.573 ms respectively.
Co‐Authors/Collaborators: Tony Vicini, Tarun
Goswami

Advanced Care Practitioner Staffing at Trauma
Centers: A Simulation‐Optimization Approach
Student Presenter(s): Robert Myers
Graduate student in Industrial and Systems
Engineering
Faculty Mentor: Professor Pratik J. Parikh
Department: CECS/BIE

Discovery Lab
Student Presenter(s): Monica Leslie, Christen
Wendel, David Brendle
Undergraduate students in Biomedical
Engineering
Participant in Discovery Lab
Faculty Mentor: Professor Robert Williams
Department: AFRL

Background: Advanced care practitioners (ACPs)
have been introduced in trauma centers to
provide needed services to patients. Although
the demand for these services fluctuates with
cyclical patient arrivals, most trauma services
continue to staff ACPs in a linear fashion. Failure
to plan for variable arrivals may contribute to
emergency department overcrowding and
excessive patient wait times. The purpose of this
study was to determine the usefulness of
simulation to evaluate alternate ACP staffing
schedules and optimization techniques to
generate improved schedules. Study Design: A
discrete‐event simulation model was developed
to model the flow of trauma patients and the
associated availability of ACPs. The model was
validated using 2010 data from a US Level I
Trauma Center and interviews with center
managers. The model was run for baseline, two
“what‐if” schedules, and two schedules
generated by the optimization engine to
minimize patient wait time in the emergency
department. Results: In a “what‐if” analysis of a
proposed schedule, a planned 14.8% increase in
labor drove a 27% reduction in patient wait time.
Analysis of a new schedule implemented in 2012
indicated an increase in ACP labor by 10.5%, but
a decrease in wait time by 73%. Using an
optimization engine, a solution that determined
both feasible shifts and assignment of ACPs to
these shifts yielded a 78% reduction in wait time
with no increase in labor. Conclusions:
Simulation modeling proved to be a useful

THE NEED: our nation faces serious technology
challenges that cry out for innovations ‐ while at
same the time that our nation’s technology
workforce is aging THE VISION: “pennies on the
dollar” research / STEM strategy to “…accelerate
today’s technology innovations while also
growing tomorrow’s technology leaders…” THE
GOAL: mentored student‐teams that tackle real‐
world multi‐disciplinary research projects year‐
round and share their results and experience
with the community through outreach.

Students drinking coffee and level of studying
Student Presenter(s): Haielom Milash
Graduate student in Biomedical Engineering
Faculty Mentor: Professor Phani Kidambi
Department: Biomedical Engineering
The Research is very much focusing on
Engineering students who drink coffee and their
level of studying hours. The study will use
hypothesis testing and how significant is drinking
coffee relative the claim of the research
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method in the comparison of “what‐if” staffing
scenarios, providing an important quantitative
assessment of patient wait time compared to
visually evaluating an overlay of ACP staffing
levels onto hourly patient arrivals. Simulation‐
optimization can provide solutions better than
those created intuitively, including solutions
where trauma patient wait time is decreased
significantly without any increase in ACP service
time.
Co‐Authors/Collaborators: Pratik J. Parikh, PhD;
Akpofure Peter Ekeh, MD, MPH, FACS; Elizabeth
Denlinger, RN, BSN, MSA; Mary C. McCarthy, MD,
FACS

Chemistry
Dual‐stimuli Responsive Poly(ethyleneimine)s
with a Tunable LCST for Gene Delivery
Student Presenter(s): Mary Abraham
Graduate student in Chemistry
Faculty Mentor: Professor Eric Fossum
Department: Chemistry
Polymers that can respond to various stimuli,
such as temperature, pH, or light, show great
potential for applications in drug and gene
delivery processes. In this study the modification
of hyperbranched poly(ethyleneimine), H‐PEI,
with varying ratios of hydrophobic and
hydrophilic units afforded H‐PEI’s with tunable
lower critical solution temperatures (LCST). The
LCST was also found to be pH dependent, thus
providing a dual‐stimuli responsive polymer.
Co‐Authors/Collaborators: Eric Fossum

Kinetics of Collisional E‐V Energy Transfer from
Cl* to CO2
Student Presenter(s): Laura Bailey
Undergraduate student in Chemistry
Participant in Chemistry Departmental Honors
Faculty Mentor: Professor David A. Dolson
Department: Chemistry
Electron configurations of halogens (ns2 np5) give
rise to a 2P3/2 ground state (X) and a 2P1/2 spin‐
orbit excited state (X*). These excited state
halogens may be used to transfer this excess
energy to small molecules by collisions through
an electronic‐to‐vibrational (E‐V) energy transfer
process. The kinetics of the collisional quenching
of Cl* by CO2, likely to the ν2 bending
fundamental (667 cm‐1), was studied using a
competitive method. Cl* atoms (882 cm‐1) were
produced by 532 nm pulsed laser photolysis of ICl
in slowly flowing gas mixtures also containing SO2
and varying concentrations of CO2 in a
thermalizing quantity of argon. The E‐V energy
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AgNP suspensions was quantified by inductively
coupled plasma optical emission spectroscopy
(i.e., from 10.4 ppm of silver in the original colloid
down to 899.9 ppm and 106.8 ppm in the AgNP
suspensions of 6‐49 nm and 50‐100 nm in
diameter, respectively). SERS/SERRS spectra
were then collected from the fractionated AgNPs
incubated with R6G in pre‐resonance (632.814
nm) and resonance conditions (532.314 nm). The
xanthine backbone‐stretching mode at 611 cm‐1
was utilized for the quantification of the Raman
scattering enhancement of each AgNP
suspension. The largest signal enhancements
were obtained using concentrated AgNPs of 50‐
100 nm in diameter (surface enhancement
factors (SEF) of 2.1 x 106 and 2.64 x 109 in pre‐
resonance and resonance conditions,
respectively). Moreover, the SEF values under
resonant conditions corresponded to single‐
molecule detection events, as also reported in
literature.
Co‐Authors/Collaborators: Kevin M Dorney,
Joshua D. Baker, Austin Williams, Adam C.
Stahler, Seth Brittle, and Ioana E.P. Sizemore

transfer from Cl* to the asymmetric stretching
vibration (ν3) of SO2 (1362 cm‐1) was observed
using time‐resolved IR fluorescence. The Cl*
quenching rate was obtained by analyzing the
CO2 concentration dependence of the rising
SO2(ν3) fluorescence signal intensity. This
bimolecular rate coefficient was determined to
be (1.5 ± 0.2) x 10‐11 cm3/molecules (2), which
is ~5% of hard‐sphere and in good agreement
with literature values acquired from other
methodsCo‐Authors/Collaborators: Brandon
Lynch, David A. Dolson

Optimizing silver nanoparticle size and
excitation wavelength for single‐molecule
SERRS‐based detection
Student Presenter(s): Trevor Bobka
Undergraduate student in Chemistry
Faculty Mentor: Professor Ioana Pavel Sizemore
Department: Chemistry
S Surfaced‐enhanced Raman spectroscopy (SERS)
has gained much interest due its high molecular
sensitivity and selectively. Single‐molecule
detection has been reported for organic dye
molecules (e.g., rhodamine 6G ‐ R6G) located
within the interstitial sites of interacting colloidal
silver nanoparticles (AgNPs), under resonant
conditions (i.e., surface‐enhanced resonance
Raman spectroscopy – SERRS). Size, shape, and
aggregation geometry of AgNPs, along with the
excitation wavelength, were found to be among
the most important parameters determining the
enormous signal enhancements observed in
SERS/SERRS. The main goal of this study was to
optimize the SERRS signal enhancement by
studying its dependence upon the AgNP size and
excitation wavelength. To achieve this, 4 L of
spherical AgNPs of moderate polydispersity (1‐
100 nm in diameter) were synthesized via the
Creighton method, size‐selected (6‐49 nm and
50‐100 nm in diameter), and concentrated using
a “green” tangential flow filtration approach. The
concentration of nanosilver in the fractionated

Effect of Fluorine Position on the Electrophilic
Halogenation of Difluorodiphenyl sulfone
Isomers
Student Presenter(s): Fadwa Constandinidis
Graduate student in Chemistry
Faculty Mentor: Professor Eric Fossum
Department: Chemistry
In an ongoing project involving the synthesis of
functionalized poly(arylene ether)s that carry
pendant phenyl sulfonyl groups, the introduction
of an iodo group was desired.The effects of
fluorine position on the electrophilic iodination of
the 2,4‐, 2,6‐, and 2,5‐ and 3,5‐isomers of
difluorodiphenylsulfone were studied.The
relative reactivity, toward EAS, was probed via
13C NMR spectroscopy and verified
experimentally by iodination with N‐
‐iodosuccinimide. The product mixtures and
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corresponding structures indicated that
intermediate stability did not always correlate to
reactivity.
Co‐Authors/Collaborators: Eric Fossum

ionic solids at room temperature. The N‐methyl‐
N‐alkylpiperidinium salts are soluble in
dichloromethane. The nucleophilic aromatic
substitution products were analyzed by 1H and
13C NMR, elemental analysis and melting point.
Co‐Authors/Collaborators: William A. Feld

Hydroquinone‐based poly(arylene ether)s with
pendant benzothiazole and 3‐sulfonated phenyl
sulfonate groups
Student Presenter(s): Huong Hoang
Graduate student in Chemistry
Faculty Mentor: Professor Eric Fossum
Department: Chemistry

Main Chain Alkoxy/Hydroxy Substituted PPV
Student Presenter(s): Jeremy Lear
Graduate student in Chemistry
Faculty Mentor: Professor William Feld
Department: Chemistry

A series of hydroquinone‐based poly(arylene
ether) copolymers, with truly pendent sulfonated
phenylsulfonyl and either benzothiazole or
benzoxazole groups, was prepared via meta
activated nucleophilic aromatic substitution
polycondensation reactions. The ratio of 3,5‐
difluoro‐3’‐sulfonated diphenylsulfone to 2‐[3,5‐
bis‐(4‐hydroxyphenoxy)]benzothiazole was varied
to afford ion‐exchange capacities ranging from
0.60 to 1.39 meq. The copolymers displayed low
water uptake values, moderate glass transition
temperatures, and excellent thermal stability.
These materials are promising candidates for use
as proton exchange membranes under low
relative humidity conditions.
Co‐Authors/Collaborators: Eric Fossum

In the interest of the synthesis of polymers that
have the potential to possess inherent light
emitting properties (LEDs) the synthesis of diethyl
5‐benzyloxy‐2,3‐diphenylbenzenecarboxylate was
conducted to produce an intermediate in the
synthetic pathway for a novel 1,4‐
bis(chloromethyl)benzene monomer. The
synthesis began with production of diethyl 5‐([N‐
methyliminodiacetato‐O,O’,N]borane)‐2,3‐
diphenylterephthalate, via a Diels‐Alder reaction,
using 2,5‐dicarboethoxy‐3,4‐
diphenylcyclopentadienone and ethynylboronic
acid MIDA ester as starting reagents. The diester
was de‐boronated and oxidized to diethyl 5‐
hydroxy‐2,3‐diphenylterephthalate through a
reaction with sodium carbonate (Na2CO3) and
30% hydrogen peroxide (H2O2). Synthesis of
diethyl 5‐benzyloxy‐2,3‐
diphenylbenzenecarboxylate was achieved
through a Williamson ether synthesis involving
diethyl 5‐hydroxy‐2,3‐diphenylterephthalate and
benzyl chloride. Subsequent reduction of the
ester functional groups to alcohols using LiAlH4
produced 5‐benzyloxy‐1,4‐dihydroxy methyl‐2,3‐
diphenyl benzene. Following the reduction
process, the alcohol functionalities were
chlorinated with thionyl chloride (SO2Cl) to yield
5‐benzyloxy‐1,4‐dichloromethyl‐2,3‐diphenyl
benzene. The products of each synthetic step
were analyzed by 1H NMR.
Co‐Authors/Collaborators: Dr. William Feld

Synthesis of N‐Methyl‐N‐Alkylpiperidinium
Student Presenter(s): Michael Krol
Graduate student in Chemistry
Faculty Mentor: Professor William Feld
Department: Chemistry
A series of N‐methyl‐N‐alkylpiperidinium salts has
been synthesized by nucleophilic aromatic
substitution reaction from N‐methylpiperidine
and bromopropane, bromobutane,
bromopentane, bromohexane and
bromoheptane in a Q‐Tube setup. The percent
yields range from 85 to 92 %. The salts were all
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exoskeleton tissue exposed to higher Ag+ and
AgNP doses. Abnormal mineralization was
observed in AgNO3 and AgNP treatments through
histological analysis, in good agreement with the
lower Ca contents estimated by ICP‐OES. The
crayfish readiness for accumulating AgNPs raises
major concerns about the implications on human
health.
Co‐Authors/Collaborators: Jessica Dagher, Adam
Stahler, Seth Brittle, Zofia Gagnon and Ioana
Sizemore

Quantifying the accumulation of silver
nanoparticles in freshwater crayfish tissue by
ICP‐OES
Student Presenter(s): Candra McDonald
Graduate student in Undecided
Participant in GRAD‐PREP
Faculty Mentor: Professor Ioana Sizemore
Department: Chemistry
For the past decade, the application of silver
nanoparticles (AgNPs) in research and consumer
products has increased due to their unique
optical and antimicrobial properties. However,
this has increased the release of AgNPs into the
environment and the subsequent exposure of
aquatic biota. The main goal of this study was to
quantify the Ca content and the amount of
Creighton AgNPs accumulated in the exoskeleton
tissue of freshwater crayfish by inductively
coupled plasma optical emission spectroscopy
(ICP‐OES). The Creighton synthesis of spherical
AgNPs (1‐100 nm in diameter) is widely‐used due
to its simplicity, relatively low cost and moderate
homogeneity. The Procambarus clarkii species
was selected as an aquatic model due to its
ability to store metal ions. Six specimens per
treatment were habilitated in 10‐gallon aquarium
tanks filled with 20 liters of dechlorinated water.
Control groups included laboratory water,
Hudson River water, silver nitrate and sodium
borohydride reagents. Treatment doses (20, 80,
and 240mL) of 15.3 µgmL‐1 of AgNPs were
administered on day 0 and 7 of habilitation.
Specimens were sacrificed and various tissues
were harvested, including the exoskeleton. A
portion of the samples were stained for
epifluorescence microscopy while another
portion was dehydrated at 80 ºC for 72 hours,
chemically digested in Optima nitric acid, and
quantitatively diluted to 2% nitric acid. A set of
standards were prepared for each Ca and Ag.
Concentrations of Ca and Ag in the exoskeleton
tissue were determined through regression
analysis using their respective external
calibrations. Ag was found to accumulate in the

Bis(alkoxyphenyl)cyclopentadienones
Student Presenter(s): Ryan Oostendorp
Graduate student in Chemistry
Faculty Mentor: Professor William Feld
Department: Chemistry
Poly(p‐phenylenevinylene) (PPV) has been used
in a variety of applications particularly in
electronic devices such as LED displays and
related semi‐conducting systems.
Cyclopentadienones have been employed as PPV
precursors specifically as carriers of various
electron‐donating and electron‐withdrawing
substituents. Alkoxy substituted PPV precursor
cyclopentadienones are rare. Dimethoxybenzil or
piperil could serve as a basis for synthesizing
dialkoxysubstituted cyclopentadienones
however, its solubility is low in sovents required
for cyclopentadiene synthesis. Thus,
dimethoxybenzil derivitives were demethylated
and alkylated with appropriate solubilizing
groups. The reactions and characterization of
alkylated benzyl will be presented.
Co‐Authors/Collaborators: William Feld

Novel Oxyalkylene Polyimides
Student Presenter(s): Kristy Wickman
Graduate student in Chemistry
Faculty Mentor: Professor William Feld
Department: Chemistry
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Flexible oxyalkylene ether linkages within the
polyimide backbone have been shown to
decrease Tg but do not have a deleterious effect
on thermal stability. We have investigated the
incorporation of the 1,4‐
bis(phenoxyethoxy)phenyl unit into polyimides
employing a variety of dianhydrides. The diamine
can be synthesized by reaction of p‐
fluoronitrobenzene with 1,4‐
bis(hydroxyethoxybenzene) to give the dinitro
compound followed by reduction to the diamine
by catalytic or chemical hydrogenation. The high
melting point of the diamine correlates well with
physical properties.
Co‐Authors/Collaborators: William A. Feld

Undergraduate students from Wright State
University participated in a service learning
project to assess water quality at nine sites in the
Glen Helen Nature Preserve. The project’s water
quality assessment goals included analysis of four
core areas: on site sampling data (temperature,
dissolved oxygen, and pH), microbial data (E. coli
counts), gas chromatography‐mass spectrometry
analysis of polar organic contaminants, ion
chromatography anion analysis (Cl‐, NO2‐, NO3‐,
Br‐, F‐, SO42‐, and PO43‐), and inductively‐coupled
plasma chromatography trace metal analysis
(Mn, Cd, Fe, Al, Cr, Ni, Cu, Zn, As, and Pb). In
addition, sediment samples were collected at
three sites for metal analysis as well. E. coli and
anion levels suggest the Waste Water Treatment
Plant is in compliance with its permitted effluent
limits for E. coli and phosphorus discharge.
Nonylphenol‐di‐ethoxylate and 5α‐androstane
are possible organic contaminants found in the
effluent. The Yellow Spring was the only site with
metals above the EPA Drinking Limits (As, Fe, and
Mn) and the EPA threshold effect concentration
limits (As, Cd, Pb). Iron is a naturally occurring
metal in the area responsible for the yellow color
of the Yellow Spring and like Mn, is considered a
secondary contaminant of lesser concern. Low
levels of metals may accumulate over time in the
Yellow Spring water from natural minerals in the
area. This is possibly the case with As since As
was also detected in the Yellow Spring sediment.
The presence of Pb probably stems from the lead
pipe used in past water system construction
work.
Co‐Authors/Collaborators: Ted Alfred, Laura
Bailey, Kelsi Eberst, Tara Fujimoto, Aaron
Lampert, Kyle Liddy, Sarah Sharrock, Joseph
Solch, and Garret VanNess

Introducing Chemical Diversity to Poly(arylene
ethers)s via N‐Phenyl‐3,5‐difluorobenzene
Sulfonamides
Student Presenter(s): Ryan Selhorst
Undergraduate student in Chemistry
Faculty Mentor: Professor Eric Fossum
Department: Chemistry
The synthesis of poly(arylene ether)s, PAE, is
typically achieved via para‐activated nucleophilic
aromatic substitution of dihalo aromatic
compounds, but the process can also be carried
out with strong electron‐withdrawing groups
located in the meta position. The utilization of N‐
phenylbenzene sulfonamide as the activating
group provides ready access to a wide array of
functionalized PAE systems. The thermal
properties and solubility characteristics can be
tailored by a judicious choice of the R group as
well as substitution on the phenyl ring.

Monitoring the Health of Glen Helen Nature
Preserve: Fall 2012 Sediment and Water
Student Presenter(s): Triet Truong
Graduate student in Chemistry
Faculty Mentor: Professor Audrey McGowin
Department: Chemistry
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Establishing a global DNA barcode for
Ozobranchus spp. in the Atlantic and Pacific
Oceans
Student Presenter(s): Triet Truong
Graduate student in Chemistry
Faculty Mentor: Professor Audrey McGowin
Department: Chemistry

College of Nursing & Health
Integration of Premature Infants into Family Life
Student Presenter(s): Karen Herzing
Undergraduate student in Nursing
Participant in Summer Undergraduate Research,
Scholarship, Creative Activities Program
Faculty Mentor: Professor Rosalie Mainous
Department: College of Nursing and Health

Marine turtle leeches (Ozobranchus spp.) are
suspected vector organisms behind
fibropapillomatosis (FP), a neoplastic disease
plaguing sea turtles. Morphological identification
of these leeches can be difficult or impossible
due to their small size (ranging from less than 2
mm to 23 mm in length) and various life stages.
Character‐based DNA barcoding using
mitochondrial (mtDNA) cytochrome c oxidase I
(COI) gene as a molecular marker was employed
to identify both species of O. spp. (Ozobranchus
branchiatus and Ozobranchus margoi) at all
stages of development from turtles in Barbados
(five O. spp. samples from hawksbill turtles),
Florida (43 from green turtles and 13 from
loggerheads), Hawaii (34 from green turtles),
Hong Kong (two from a green turtle), Brazil (ten
from green turtles), and Mexico (two from olive
ridley turtles). Molecular analysis of O.spp. at
other genes (18S rDNA, 28S rDNA, and histone
H3) is being used to establish whether Atlantic
and Pacific Ocean turtles are infested with cryptic
species of O. branchiatus. This is the largest
molecular data set assembled for O. spp. with the
most documented number of turtle host species.

Purpose: To explore the lived experience of
parents of preterm infants after hospital
discharge. This information was used to
understand any knowledge deficits these parents
may have in order to develop nursing
interventions to better serve this patient
population. Background: Many studies reflect
that parents who experience prolonged
separation from their infant must overcome
several obstacles to achieve bonding and
attachment. Studies that follow preterm infants
show incidences of poor growth, lower
intelligence, rejection of the child by parents, and
even at times child abuse. According to the
Health Department, almost 900 babies, or 12% of
total births, are born prematurely each year in
Montgomery County. Effective nursing
interventions are essential to promote healthy
families for this population in the Dayton area.
Methods: This study was a qualitative study
based on a phenomenological framework. A
convenience sampling of ten parents with
premature infants who attend a Developmental
Assessment Clinic (DAC) at Children’s Medical
Center of Dayton was used. Parents gave consent
while in the waiting room. At the end of their
visit, a twenty minute interview was conducted
focused on the following topics: knowledge on
how to take care of their premature baby, and
present concerns they have in regards to their
child. All interviews were recorded, transcribed,
and analyzed for thematic contents. In addition, a
demographic form was completed. Results: Five
main themes were uncovered: 1) Parents
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self‐esteem of low risk pregnant women
attending Centering, Midwestern hospital, Ohio.
The research question, “Will the proposed
educational intervention tool increase self‐
esteem and knowledge related to sexually
transmitted infection prevention among low risk
pregnant women attending Centering, mid
western hospital Ohio for ten weeks?”
Project design includes literature search, an
evidence appraisal, determine the validity of the
tool, pilot test educational tool, and disseminate
the findings. The educational tool will contain
information in the form of a small book,
brochures, and fact sheet. The project is not
completed yet. Some of the past studies have
used educational intervention and shown
effective result, but none of them have included
a psychosocial component, such as increasing
self‐esteem. This educational tool is expected to
fulfill this gap.

experience uncertainty in infant survival and
family roles 2) Lack of self‐care/depression, 3)
Suppression of emotions for sake of family/baby,
4) Hyper‐vigilance over condition of baby, and 5)
Guilt and distress related to lack of connection
with infant. Nine out of the ten mothers
mentioned having another mom of a preemie to
talk to while their infant is in the NICU.
Clinical Implications: The following interventions
are recommended: 1) Establish a parental
“Hopeline” that connects new preemie parents
with experienced preemie parents 2) Deploy a
neonatal nurse to the community for follow‐up
with families 3) Make a grief Counselor or PTSD
counselor available to families while in the NICU.
Co‐Authors/Collaborators: Rosalie Mainous

Development of an Educational Tool for Low
Risk Pregnant Women Attending Centering, Mid
Western Ohio
Student Presenter(s): Pratibha Nigam, Pratibha
Nigam
Undergraduate student in Nursing
Participant in Nursing Honors
Faculty Mentor: Professor Rosemary W. Eustace
Department: College of Nursing

Compassion Fatigue‐A Global Concern (When
Caring Hurts)
Student Presenter(s): Janos Roper
Undergraduate student in Nursing
Participant in Nursing Honors Seminar Project
Faculty Mentor: Professor Ann Bowling
Department: College of Nursing and Health

The United States (U.S.) has been ranked 41st
among 193 nations for infant mortality rate in the
year 2010 (Crane, 2012). As of 2011, the state of
Ohio and U.S. had infant mortality rates of 7.1
and 6.14 per 1000 live births, respectively
(National Center for Health Statistics, 2011). The
troublesome facts, yearly about 448 million
incidences of curable sexually transmitted
infections such as syphilis, gonorrhea, Chlamydia,
and trichomonas occur in the world (World
Health Organization [WHO], 2011). Therefore,
the following section presents the purpose,
research question, and project design.
The Purpose for the project is to create an
interactive educational tool to increase sexually
transmitted infections prevention knowledge and

Abstract Compassion fatigue is present globally.
Although Compassion Fatigue continues to be a
global concern, it is an understudied condition.
Primary studies regarding Compassion Fatigue
are limited and most of the studies about this
condition are literature reviews. To date there
are not many, if any, studies that have specifically
studied which methods are more successful in
combating Compassion Fatigue than others
methods (Young & Kim, 2011). This condition
affects both healthcare members and other
caregivers. Many caregivers feel trapped in a
vicious cycle of helping others without seeking
help or caring for themselves properly. In fact,
the term “compassion fatigue” was first coined
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specialists have been specifically trained in
providing emotional support to pediatric patients
and their families. Experts in developing age‐
appropriate coping techniques, a child life
specialist can serve as an invaluable resource
during the VCUG. While the use of distraction
techniques by a child life specialist cannot
eliminate the invasive or personal nature of the
procedure, simple interventions might allow for
improved coping and reduced distress during the
procedure. A literature review of the evidence
suggests that providing procedural information
and showing an animated video during the VCUG
are effective interventions for reducing
behavioral and emotional distress during the
procedure, while the use of an interactive toy
and parental coaching have no statistically
significant effect on child distress. To prevent
distress, preparation before the VCUG should
include a verbal explanation of the procedure in
age‐appropriate language, demonstration with a
medical doll and coping techniques training for
the child. Guidance, reassurance and praise
should also be provided during the procedure.

by Joinson (1992) to describe “situations where
nurses had either turned off their own feelings or
experienced helplessness and anger in response
to the stress they feel while watching patients go
through a devastating illness or trauma” (p. 119).
Since 1992, the definition of Compassion Fatigue
has been utilized in connection with any type of
caregiver including both professional and family
oriented caregiving. In this project, a proposal
will be presented regarding the need to bring
more attention to the condition of Compassion
Fatigue, its management as well successful
interventions for caregivers to cope with
Compassion Fatigue. An original program will be
indentified and will be utilized in pamphlet form
to broadcast the need for taking action against
Compassion Fatigue. Also, the emerging topic of
compassion satisfaction or the revitalization and
inspiration experienced in helping to relieve the
suffering of another (Harrow, 2011) will be
considered in reference to Compassion Fatigue.

The Effects of Distraction by a Child Life
Specialist on Pediatric Pain and Distress During
Voiding Cystourethrogram
Student Presenter(s): Krista Sheehan
Undergraduate student in Nursing
Participant in Nursing Honors program
Faculty Mentor: Professor Donna Miles Curry
Department: College of Nursing & Health
Traumatic health experiences during childhood
can lay a foundation of mistrust between
pediatric patients and the health care
environment. While any health care experience
can elicit a negative response, invasive medical
procedures tend to be particularly anxiety‐
producing for young patients. The voiding
cystourethrogram is one specific type of invasive
procedure; it is used to identify abnormalities in
the lower urinary tract. Due to the personal
nature of the procedure, VCUG can be extremely
distressing for children. To help patients adjust to
challenging health care experiences, child life
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decision making regarding client status and
service outcome. One algorithm was modified
from current literature. A second was created
based on identified gaps in literature. A third arm
contained a modified scale based on a post
disaster experiential rubric used during the
Hurricane Ike disaster. The fourth was a control
arm with no tool to assist in decision making.
Each rater reported their level of disaster
response experience, training, and knowledge of
functional needs.
Co‐Authors/Collaborators: Donald Brannen,
Mark McDonnell

Community Health
Filling the gaps in general emergency shelters:
Flow processes for functional needs service
triage.
Student Presenter(s): Athena Fannin
Graduate student in Pre‐Med/Pre‐professional
health
Faculty Mentor: Professor Sylvia Ellison
Department: Community Health
Historically, functional needs clients have been
poorly served in general shelters during disaster
situations, impacting outcomes and violating ADA
requirements. Current literature discusses the
need for established guidelines, but a gap
remains in the availability and scientific review of
practical tools and methods. The purpose of this
study was to evaluate application of flow process
rubrics by expert inter‐raters in connecting
functional needs clients with effective, efficient,
humane and ADA compliant service in general
shelters. Medical Reserve Corps volunteers and
public health workers were randomly assigned
one of four algorithms to use during a simulated
disaster scenario. Each participant rated 20
survivors arriving at a chronic care triage station
in a public health community reception center.
For each scenario, participants were asked to
triage the survivor to the appropriate service
delivery point. The simulated survivors included
a target population of functional needs clients in
a general shelter. Because a disaster would be
required to obtain a living sample, clients were
simulated based on literature and expected
disability distributions of mobility, sensory‐visual
challenges, cognition, medical devices, ADL’s,
age, weight and gender in the general population
aged 18 to 90. These distributions were
expanded so that 90% of presenting survivors
represented this calculated distribution and 10%
represented clients who did not require
functional needs assistance. The raters were
randomized to one of four algorithms to assist in
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Permanent slides will be made from samples
collected from water, macrophytes, and
sediments. Diatoms will be identified, sketched,
and photographed to develop a diatom‐
identification handbook for use in the Glen Helen
educational activities. The diatoms will provide
an additional layer of data to complement the
ongoing water chemistry study being conducted
by Wright State University and Antioch College
students.
Co‐Authors/Collaborators: Dr. Rebecca Teed

Earth and Environmental
Science
Diatom Identification Handbook for the Glen
Helen Nature Preserve, Yellow Springs, Ohio
Student Presenter(s): Robin Richardson‐Coy
Undergraduate student in Earth and
Environmental Science
Faculty Mentor: Professor Rebecca Teed
Department: Earth & Environmental Science
Diatoms are a class of phytoplankton with wide
species diversity which play a significant role in
aquatic ecosystems. Each species of diatom has a
specific range of water chemistry conditions in
which its populations will thrive. Diatoms are
identified most commonly by their siliceous cell
walls, which vary between species. The siliceous
cell walls of diatoms also allow them to be
preserved as fossils in sediments. It is possible to
make inferences about historical water chemistry
based on the species of diatoms preserved in
sediment, which in turn aids understanding of
both natural and anthropogenic impacts as well
as possible future problems such as
eutrophication or ecosystem degradation. The
Glen Helen Nature Preserve is a 1000‐acre
preserve under management of the Glen Helen
Ecology Institute through Antioch College in
Yellow Springs, Ohio. The Glen is a valuable
resource for teaching, research and recreation. It
has scenic trails, diverse flora/fauna, and two
streams (Birch and Yellow Springs Creek). This
education center is used for hands‐on learning
for environmental topics such as geology,
ecology, biology, and resource conservation
which brings together students and researchers
from many branches of science. This study was
conducted as a service learning project to collect
diatom samples from Glen Helen, relate the
diatom species to water chemistry data, and
provide teaching materials for the numerous
education activities taking place in Glen Helen.

Phosphate Speciation of the Little Miami River
Student Presenter(s): Paul Fleischman
Undergraduate student in Earth and
Environmental Science
Faculty Mentor: Professor Songlin Cheng
Department: Earth & Environmental Sciences
Phosphate is a key nutrient essential for all living
organisms. It is necessary in bones, genes,
proteins, biological cycling of energy, and
photosynthesis. The common sources of
phosphate include fertilizers, manure, sewage,
and industrial effluent. Improper management of
these contributors could result in high
concentrations of phosphate being transported
into lakes and streams. With elevated levels of
phosphate in water, aquatic vegetation levels can
dramatically increase; creating a multitude of
problems including elevated levels of algal
blooms, respiration, and decay of dead
vegetative biomass, which can deplete the water
of dissolved oxygen and create a dead zone. This
is termed eutrophication and is a natural process
for some water bodies, but human activity can
speed up the process. Land use is a major factor
that influences the phosphate concentration in
natural waters. Since the Little Miami River Basin
contains various land use types, it is expected
that the phosphate level in the river should
reflect the distribution of land uses. For this
reason, a study of phosphorous levels within
several watersheds of the Little Miami River
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2) radiocarbon dating of a wood fragment found
at 1302cm 3) collaboration with researchers who
are trying to understand the modern trophic
status and groundwater system of the lake.
Continued research at this site will enrich the
overall understanding of the sedimentary history
of the lake, while also shedding light on the
paleoclimate of southwestern Ohio during the
last glaciation.
Co‐Authors/Collaborators: Leigh Deuter,
Rebecca Teed

Basin was conducted to investigate a relationship
between the way humans use land and
phosphorous amounts in the water. Ten sample
sites within the basin were selected at locations
where major tributaries enter the main Little
Miami river channel. Water samples were
analyzed to determine concentrations of
numerous phosphorous species, which affects
the way the phosphate is transported in the river,
as well as how it can be used. The GIS program
ArcMap 10 was then used to delineate
watersheds based on sample sites as drainage
points. It is anticipated that the diversity of land
use within these watersheds should account for
differing phosphorous concentrations between
water sample sites.

The Speciation of Shark and Mercury in
Commercially Prepared Shark Fin Soup
Student Presenter(s): Deepthi Nalluri
Undergraduate student in Biological Sciences
Faculty Mentor: Professor Chad Hammerschmidt
Department: Earth & Environmental Sciences

Crystal Lake Sediment Core: Loss on Ignition
Student Presenter(s): Elizabeth Freeman
Undergraduate student in Earth and
Environmental Science
Faculty Mentor: Professor Rebecca Teed
Department: Earth & Environmental Sciences

Sharks are important predators in marine
ecosystems. Unfortunately, many shark
populations are being over exploited in order to
meet demand for their fins, which are used to
make the Asian delicacy shark fin soup. It is
known that many species of large sharks can
contain high levels of monomethylmercury
(MMHg) in their muscle tissue. However,
restaurant menus are not required to provide the
shark species used in the shark fin soup, and
levels of MMHg in consumed soup are unknown,
although some studies have suggested shark fin
soup consumption can be a health risk. This study
evaluates the genetic identity and mercury
speciation in shark fin soup sampled from 49
restaurants across the United States. The most
common species found in soup were blue sharks,
hammerheads, and several related carcharhinid
species, several of which are listed as at risk by
the International Union for the Conservation of
Nature (IUCN). Total Hg in shark fin soup ranged
from < 0.01 to 34 ng/mL. The fraction of total Hg
as MMHg was also highly variable, ranging 7–
118% among samples. Consumption of a 200‐mL
bowl of shark fin soup containing the average
concentration of MMHg (4.4 ng/mL) would result

‐Crystal Lake located in Medway, Ohio (39°N 53’,
84°W 01’), is an 11 meter deep kettle lake,
formed during the Wisconsinan glacial event,
close to the glacial ice boundary. Lake sediment
cores extending from 1130 to 2000 cm below the
lake surface were collected in 2008. Loss of
ignition (LOI) is a method used to estimate the
amount of organic matter and carbonate in the
sediment. The results from an LOI analysis, of
the upper levels of the core indicate a high
frequency variation in the percentage of organic
material in the sediment (1200‐1550cm) of 4 to
18% with an average of five to six fluctuations per
meter. Previous studies of gastropod and diatom
species indicate lake level change; perhaps these
lake level changes affected the percentage of
organic material. The current investigation
includes: 1) LOI analysis of the remaining
sediment (1650‐2000cm), to determine if the
variations continue or change in older sediments
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in a dose of 0.9 µg MMHg. Such an exposure is
substantially less than the U.S. EPA’s reference
dose of 7 µg of MMHg per day for a 70‐kg adult.
Co‐Authors/Collaborators: Zofia Baumann,
Debra Abercrombie, Demian Chapmann, Chad R.
Hammerschmidt, Nicholas S. Fisher

Department: Earth & Environmental Sciences
The Cladoselachian specimen in our possession
was discovered in the mid‐sixties by a road crew
working on Interstate 71 in the Cleveland area.
This very valuable and unique specimen
comprises the forward two thirds of the shark in
its entirety, including complete dentition, skeletal
and soft tissue remains (external and nominal
internal). The preparation of fossil specimens is
dependent upon the nature of the deposition,
the composition of the matrix, and the
orientation of the specimen. In this instance the
specimen is articulated, semi exposed, and split
bi‐laterally into upper and lower extremities. The
matrix is of a very tightly grained material that
has an atypical cleavability, splitting or layering is
not linear, in fact it seems at times to be
completely arbitrary. We believe we have
exposed all of dentition within this specimen
containing teeth from both the upper and lower
jaws. I believe we are close to being in a position
to discount the theory that Cladoselache did not
shed its teeth, instead having used, worn teeth
transferred to the outside of the jaw where they
remained for the lifespan of the shark. We see no
evidence of this. The specimen also exhibits a
commonality within the teeth in that they appear
to be tricuspid. We have yet to determine the
existence of an orolingual button but we are
continuing our preparation with the goal of
answering all of these questions.

A Safer Alternative Method For Chemically
Breaking Down Vertebrate Fossil Bearing
Carbonates
Student Presenter(s): Katelyn Runyon
Undergraduate student in Earth and
Environmental Science
Faculty Mentor: Professor Chuck Ciampaglio
Department: Earth and Environmental Science
Over the past year I have conducted experiments
which employ a new, safer, more efficient and
economical way to dissolve vertebrate fossil‐rich
carbonates. The method for these experiments
uses a mixture of citric and malic acids, which are
food grade chemicals. Each of these acids alone
produces rather insoluble salts when they react
with carbonates such as calcium citrate and
calcium malate, but when mixed together there
is a decrease in the amount of insoluble salts
produced. The pH and the amount of carbonate
in the starting solutions are the determining
factors for the quantity of insoluble salts
produced. Through many trial experiments it has
been determined that using .2M citric acid and
.8M malic acid is the ideal combination for
producing an effective weak acid system that
produces a minimum amount of insoluble
calcium salts.
Co‐Authors/Collaborators: Chuck Ciampaglio

Project Title: Exhumation, Preparation and
Analysis of the Dentition and Oral Cavity of the
Late Devonian Chondrichthyan Cladoselache
Student Presenter(s): Michael Taylor
Undergraduate student in Liberal Studies
Faculty Mentor: Professor Charles Ciampaglio
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Electrical Engineering

Engineering

Analysis of Human Echolocation Waveforms for
Radar Target Recognition
Student Presenter(s): Kandarp Patel
Graduate student in Electrical Engineering
Faculty Mentor: Professor Arnab Shaw
Department: Electrical Engineering

Testing for Suitability of Display Devices in a
Virtual Environment
Student Presenter(s): Pamela Cullen
Undergraduate student in Psychology
Participant in STREAMS
Faculty Mentor: Professor Thomas Wischgoll
Department: Engineering

Some population of blind humans have
developed remarkable capability of echolocation,
which was known to be only limited to mammals
like bat, dolphin and whale. This population of
human has shown the ability to classify targets
based on their location, shape and material in
diverse environmental conditions simply by
listening to the reflected echoes of tongue clicks
generated by their mouth. To date, much of the
research into natural human echolocation has
been confined exclusively to behavioral science.
Unfortunately, current radar systems do not
attempt to exploit any features of typical
mammal echolocation. As a result, the
transmitted echolocation waveforms and their
echoes have not been properly analyzed and
used in radar for automatic target recognition.
Therefore, this research focuses on the analysis
of human echolocation waveform and their
reflected echoes from different objects to
suggest how the power and frequency spectrum
of reflected echoes can be utilized for target
recognition.

Testing for Suitability of Display Devices in a
Virtual Environment Virtual Environments can be
a great tool to visualize data or study people’s
behavior in a defined environment. To identify
suitable hardware, the purpose of this study is to
compare two different display devices, a
traditional CAVE setup and a newly developed
configuration, in two virtual environments, a
classroom and a battleground setting to find out
which system provides the most immersive
environment possible. Ten graduate and
undergraduate students were asked to look for
objects using different input devices, a game
controller and a flight stick within virtual
environments. Based on questionnaires, the
performance of tasks was only marginally higher
in using the flight stick in the CAVE. Based on the
increased times, the study suggests that people
had more difficulty when they were in the CAVE.
The combination of head tracking, stereopsis,
and geometric field of view are all associated
with higher degree of association within the
environment.
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Undergraduate student in Mathematics
Education
Faculty Mentor: Professor K.T. Arasu
Department: Mathematics and Statisitcs

Mathematicsand Statistics
Title: Updating Arasu‐Gutman table on circulant
weighing matrices
Student Presenter(s): Hamza Abdel‐Latif
Undergraduate student in Mathematics
Faculty Mentor: Professor KT Arasu
Department: Mathematics and Statistics

Hadamard matrices are defined and many of
their properties are given. Special cases of
Hadamard matrices are also defined. The
circulant Hadamard matrix conjecture and the
Hadamard conjecture are included with an
update on the status of these conjectures.
Applications of Hadamard matrices are discussed.

A circulant weighing matrix CW(n,k) is a nxn
square matrix such that the first row has entries
from {‐1,0,1}, each row except the first is a cyclic
shift to the right of the preceding row, and the
product of the matrix multiplied by its transpose
is k*I, where I is the nxn identity matrix. We
furnish an update on the existence and
nonexistence of circulant weighing matrices and
?fill some missing entries in Strassler's and Arasu‐
Gutman's tables.

The Constructions of Almost Binary Sequence
Pairs
Student Presenter(s): Venkateswaran Hariharan,
Graduate student in Computer Science
Faculty Mentor: Professor K.T. Arasu
Department: Mathematics and Statistics
Binary sequence pairs with optimum
autocorrelation are constructed based on
difference set pairs. In mismatched filtering
systems, the receiver uses spread frequency
sequences different from the sequences in the
transmitter as the filtering sequence to compress
pulses. Comparing matched filtering with the
same address code sequences in the transmitter
and receiver, mismatched filtering can obtain
more spread frequency sequences in the
precondition of ensuring acceptable SNR loss. A
sequence pair which is a class of discrete signal
can be considered as a class of mismatched
sequences as shown by Liu and Xu (2010). The
set ({0, 3, 5, 8}, {0, 1, 3, 5, 7, 8, 9, 14}) is a (15, 8,
4, 4, 2) difference set pair of Z_15 which does not
belong to any known class of difference set pairs.
So is the following difference set pair of Z_51
with parameters (51, 26, 16, 16, 8): ({9, 11, 14,
15, 18, 24, 26, 27, 32, 33, 35, 41, 44, 45, 48, 50},
{9, 11, 13, 14, 18, 19, 21, 22, 24, 25, 26, 27, 32,
33, 34, 35, 37, 38, 40, 41, 44, 45, 46, 48, 50}).
These two sporadic examples (due to Arasu et al
2011)are contained in an infinite family given

Nonexistence of Two Circulant Weighing
Matrices of Weight 81
Student Presenter(s): Kyle Bayes
Undergraduate student in Mathematics
Faculty Mentor: Professor K.T. Arasu
Department: Mathematics and Statistics
A circulant weighing matrix CW(n,k) is a nxn
square matrix such that the first row has entries
from {‐1,0,1}, each row except the first is a cyclic
shift to the right of the preceding row, and the
product of the matrix multiplied by its transpose
is k*I, where I is the nxn identity matrix. We will
show that there does not exist such matrices for
CW(88,81) and CW(99,81). We will use counting
methods for the CW(88,81) case, and we will use
algebraic methods for the CW(99,81) case.
Co‐Authors/Collaborators: K.T. Arasu; Ali Nabavi

A Survey of Hadamard Matrices
Student Presenter(s): Heather Smith
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below: Theorem: (3(4m+1), 6m+2, 4m, 4m, 2m)
difference set pairs exist for all m which makes
4m + 1 a prime. The above theorem proves a
conjecture of Arasu, Li, Liu, Peng and Xu (2011).

image, it was found to be 73.34%, which is 4%
more than the one obtained using binary
watermark (1’s and 0’s). Also, the Mean Square
Error (MSE) is decreased.

Signal‐To‐Noise Ratio (SNR) Enhancement Using
Digital Watermarking
Student Presenter(s): Kiran Kumar Vaidyanathan
Graduate student in Computer Engineering
Participant in Supported by a grant from National
Science Foundation
Faculty Mentor: Professor K.T Arasu
Department: Mathematics and Statistics
With the fast development of computer
technology, research in the fields of multimedia
Security and image processing have recently
become popular. Image watermarking and
morphological processing are important subjects
among them. Watermarking skill is often used for
protecting medical images. The embedding of
watermark in the frequency domain is more
difficult to be pirated than in spatial domain.
Embedding watermarks in frequency domain can
usually be achieved by modifying the least
significant bits (LSBs) of the transformation
coefficients. After embedding process is
completed, rounding errors appear due to
conversion of real numbers into integers in the
process of transformation of image from
frequency domain to spatial domain. A
population based stochastic optimization
technique (PSO) is proposed to correct these
rounding errors. The 14x14 Hadamard matrix is
used as a watermark and it is spread across the
image. The gray scale values are assigned to the
watermark based on the contrast required. The
element ‘1’ is given a gray scale value of 1, ‘‐1’
retains a gray scale value of ‘‐1’. The element ‘i’ is
assigned a value of ‘0.5’. DCT (Discrete Cosine
Transform) is performed on the pixels values of
the original image and the watermark is added to
the desired portions of the image. When the
Signal to Noise Ratio is calculated for the host
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Heimann, Holly Hylton, Danielle McCreary, Mary
Mick, Jessica Ohler, Marina Owen, Herm Roche,
Elaina Smart
Graduate student in Spanish
Faculty Mentor: Professor Damaris Serrano
Department: Modern Language

Modern Languages
El Amuleto de Pelo
Student Presenter(s): Brenda Jones
Undergraduate student in Spanish
Faculty Mentor: Professor Damaris Serrano
Department: Modern Languages

Entre las líneas: Meditacions y Reflexiones “Entre
las líneas: Meditaciones y Reflexiones”, is the
collaborative work of an elite consortium of
language scholars created under the direction of
the internationally acclaimed, Doctor Damaris E.
Serrano. It is an eclectic compilation of writings
produced through the revolutionary language
learning system developed exclusively by Dr.
Serrano. Dr. Serrano’s innovative system utilizes
various creative teaching techniques to cultivate
language students with, exceptional
comprehension, writing skills and speaking
fluency in a non‐native language. As is often true
of a professional demonstrating their particular
expertise, Dr. Serrano makes the very difficult
process of language apprehension appear
effortless while at the same time achieving
remarkable results. She has a unique ability to
connect with each student on an individual level,
honing in on his or her particular weaknesses and
reinforcing their strengths. Her seemingly
ceaseless enthusiasm is contagious and makes
otherwise laborious tasks enjoyable. Instead of
preaching from a bully pulpit, she wanders
around the classroom, always upbeat and
animated, interacting with each of her disciples in
a personal and entertaining manner, brightening
everyone’s sprits. Not unexpectedly, she
expends none of the tremendous time and effort
invested in her students without high
expectations in return. Dr. Serrano’s classes and
seminars have the reputation of being
demanding and requiring a “mountain of
homework”. Surprisingly, in spite of that
reputation, students continue to enroll in her
classes even though they have other, less
demanding options available. Naturally, only the
most motivated students, those who rise to a

As a senior Spanish major I have taken many
classes with the esteemed Doctor Damaris
Serrano and I know that she expects nothing
more than the very best from her students. Her
innovative way of teaching sprouted a final
project for our conversation class that would
have us all working hard, stepping out of our
comfort zones, and enjoying every minute of it.
We were asked to come up with a play that
represented aspects of Latin American culture
and exercised our knowledge of the Spanish
language. After many revisions to our script,
acting lessons, and a number of meetings to
rehearse and memorize lines our play came to
life. In our play entitled “El Amuleto de Pelo” we
hoped to convey a message about the role of
superstitions and good luck charms across Latin
American countries as well as demonstrate the
stereotypes many people have about the
“machismo” associated with Latin American men.
Developing this play taught us not only about the
Spanish language and Latin American culture, but
a lot about the role comedy can play in delivering
an important message. With this production we
hoped to pack a powerful punch through comedy
and open the eyes of our audience about these
important aspects of Latin American culture.
Co‐Authors/Collaborators: Shayna Reigelsperger,
Mary Westwood

Entre las líneas: Meditacions y Reflexiones
Student Presenter(s): Thomas Knickerbocker,
Kristina Beckett, Emily Bingham, Nathan
Cardenas, Nalma Cavagnaro, Francisco Cronin,
Zachary Cross, Bethany Douglas, Rebecca
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America. Our play, based on a song by Luis
Enrique Mejia Godoy of Nicaragua, follows the
story of a girl, María, who is seeking a better way
of life and tries to escape poverty by working in
the city. This is the story of many Latin Americans
who journey to the big cities to find work
because of their countries’ industrialization.
Sadly, in the case of María and many other Latin
Americans, a better life is not to be found in the
city and only results in worse situations. María
eventually resorts to prostitution to make a living
because to her it seems there is no other one to
be had. Through this play, we attempted to
convey the sad situation for many Latin
Americans through a language that is not our
own. Because of this project, we have gained
confidence in our abilities as non‐native Spanish
speakers and we also have a better
understanding not only of Spanish, but of the
people that speak it.
Co‐Authors/Collaborators: Larissa Swartz,
Kiersten Acosta, Sarah Metherd, and Nathan
Willats

challenge, tend to populate her classroom. With
such an unusually qualified assemblage of
students and an exceptionally talented instructor,
the quality of the assignments submitted is
nothing less than inspiring. Though much time is
spent working on projects in small groups,
ultimately, each assignment blooms into a unique
work, molded by the individual talents and
experiences of the author. The end result has
produced our entry, an inspired collection of
essays, poems, short stories and other innocuous
writings that are both entertaining and
informative to read.
Co‐Authors/Collaborators: Kristina Beckett,
Emily Bingham, Nathan Cardenas, Nalma
Cavagnaro, Francisco Cronin, Zachary Cross,
Bethany Douglas, Rebecca Heimann, Holly
Hylton, Danielle McCreary, Mary Mick, Jessica
Ohler, Marina Owen, Herm Roche, Elaina Smart.

Pobre la María ‐ A look at poverty and inequality
in Latin America
Student Presenter(s): Larissa Swartz
Undergraduate student in Spanish
Faculty Mentor: Professor Damaris Serrano
Department: Modern Languages

El poder mágico del español: Una perspectiva
mundial
Student Presenter(s): Kaitlyn Williams
Undergraduate student in Spanish
Faculty Mentor: Professor Damaris Serrano
Department: Modern Languages

Pobre la María is the culmination project after a
semester of advanced conversation Spanish. We
were required come up with an original play
based on topics discussed in class. We had to
write the script in Spanish, find our own props,
and incorporate a song if possible. This project
stretched our Spanish speaking and writing
abilities to the limit. Through writing this play we
learned new ways to express ourselves and our
ideas through drama and the arts. When learning
a language, there are always different ways of
using it to communicate ideas and express
oneself. We had this opportunity through this
play. It not only challenged our Spanish‐speaking
skills, but also our collaborative skills and
creativity. For our topic, we chose to concentrate
on the issue of poverty and inequality in Latin

El poder mágico del español: Una perspectiva
mundial (The Magical Power of Spanish: A Global
Perspective) is a compilation of compositions by
the students in Dr. Damaris Serrano’s Advanced
Writing in Spanish class. The book contains
writings from several different genres covering a
wide variety of topics. It opens with a chapter
containing a collection of essays on everything
from cultural diversity to illiteracy to the
American Civil War. The following chapter
features comparative analyses of films, short
stories and songs from Cuba and Colombia, that
look beyond the stereotypes of communism and
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drug trafficking and depict the lives and hopes of
the countries’ people. The next section includes
secular proverbs—poignant statements and
rhetorical questions that address current social
problems. Poems and calligrams featured in the
next chapter showcase the students’ artistic
abilities. A section of short stories brings ancient
mythological characters to life in the 21st century
and presents the students’ portraits of their own
personal heroes. The final chapter includes
selections from the students’ pastiche texts—
multi‐genre, “patchwork” compositions that
imitate the style and work of history’s great
writers. A glossary in the back of the book defines
important terms and new words created from
Greek and Latin roots.
Co‐Authors/Collaborators: Tiffany Geier, Roy
Greenlee, Brenda Jones, Mariah Mair, Sarah
Metherd, Emily Simpson, Larissa Swartz, Melissa
Walker, and Nathan Willats

Neuroscience, Cell Biology and
Physiology (NCBP)
Prolonged Expression of Hypoxia‐Inducible
Factor 1 alpha (HIF‐1a) Leads to Placental
Abnormalities
Student Presenter(s): Renee Albers
Graduate student in Biological Sciences
Faculty Mentor: Professor Thomas L. Brown
Department: NCBP
Hypoxia‐inducible factor‐1 alpha (HIF‐1a) is a
critical component of the cellular oxygen‐sensing
machinery and is essential for placental
formation and embryonic survival. In this study,
we promoted prolonged expression of HIF‐1a, by
using a form that is insensitive to oxygen,
denoted as CAHIF‐1a. In order to have continual
placental specific expression of the CAHIF‐1a,
lentiviral infection was performed on embryos at
the blastocyst stage of development and
transferred into pseudopregnant mothers.
Placental analysis was performed via in situ
hybridization on embryonic day 14.5 (E14.5) to
determine the effects of CAHIF‐1a prolonged
expression. In order to detect placental
abnormalities and disorganization, specific cell
markers for each of the placental lineages were
used. Data indicate that prolonged activity of
CAHIF‐1a, restricted to trophoblast cells in the
mouse placenta, results in changes to placental
architecture, failure of trophoblasts to remodel
the maternal arteries, and inability of cells to
advance from their progenitor states. Since HIF‐
1a has the ability to cause developmental
placental disruption, its regulation could be key
in multiple pregnancy related disorders such as
pre‐eclampsia and intrauterine growth restriction
(IUGR).
Co‐Authors/Collaborators: Melissa R. Sands,
Martha Hughes, Bryony Natale, David Natale, and
Thomas L. Brown
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important cellular functions, including growth,
differentiation, and glucose transport. Our results
indicate that the reduction of AMPK causes
alterations in cell morphology, cell growth rates,
and glucose transport, thus identifying a critical
role for AMPK in the regulation of placental
differentiation and development.
Co‐Authors/Collaborators: Martha Hughes,
David R.C. Natale, Christopher N. Wyatt, Thomas
L. Brown

AMPK Knockdown in Labyrinthine Trophoblast
Cells Results in Altered Morphology and
Function
Student Presenter(s): Erica Carey
Graduate student in Biological Sciences
Faculty Mentor: Professor Thomas L. Brown
Department: NCBP
The placenta is a transient organ that develops
upon initiation of pregnancy and is essential for
fetal development and survival. The rodent
placenta consists of three distinct layers and each
layer develops from trophoblast stem cells with
predominantly analogous cell types present in
the human placenta. The labyrinth cells, which lie
closest to the fetus, fuse and come in contact
with maternal blood, thus facilitating nutrient
and waste exchange between the mother and
the baby. Abnormalities of the placenta may
occur as a result of cellular stress and have been
associated with the pregnancy‐associated
disorders, intrauterine growth restriction and
placental insufficiency. Cellular stress can cause
trophoblast cells to alter proliferation and
differentiation rates. This stress response is
important for cell survival and ensures continued
placental functionality. AMPK‐activated protein
kinase (AMPK) is a master sensor of cellular
metabolism and stress. When cells become
stressed, an increase in the AMP:ATP ratio occurs
and AMPK turns off genes that are involved in
energy‐consuming processes while turning on
those useful in increasing cellular ATP levels.
Because AMPK is such an important metabolic
regulator and mediator of the stress survival
response, changes in AMPK expression or
activation could be detrimental to the cells ability
to function normally. To study the role of AMPK
in the labyrinthine placental cells, we used RNA
interference to knockdown levels of both AMPK
isoforms, AMPKa1 and AMPKa2. shRNA was
transduced into SM10 labyrinthine progenitor
cells and stable clones were established to
analyze the effects of AMPK knockdown on

Heparan Sulfate‐Bound Dimeric IL‐2: A Potential
Mediator of Renal Ischemic Injury
Student Presenter(s): Lauren Dixon
Graduate student in Undecided
Participant in GRAD‐PREP
Faculty Mentor: Professor Lucile Wrenshall
Department: NCBP
Interleukin‐2 (IL‐2) is a cytokine critical to normal
immune function. Our laboratory has shown that
IL‐2 is retained in tissues by heparan sulfate (HS).
While known as a monomer, a dimeric form of IL‐
2 was previously identified in fish optic neurons,
and this form was toxic to oligodendrocytes.
Given this observation, we asked whether
dimeric IL‐2 is found in mammalian tissues.
Murine and human aorta and kidney were
assessed by Western blot for the presence of IL‐
2. Dimeric (30 kD) IL‐2 was identified in each
tissue. Heparinase digestion of tissues liberated
dimeric IL‐2, suggesting that the dimer is bound,
at least in part, by HS. To ascertain whether
dimeric IL‐2 is cytotoxic, we treated cultures of
renal epithelial cells with increasing
concentrations of dimeric IL‐2, isolated by
electroelution. Signs of cytotoxicity were evident
within 15 minutes of dimer addition. Commercial
IL‐2, isolated identically to dimeric IL‐2, was not
cytotoxic. Systemic administration to mice of 10
g of dimeric IL‐2 induced vacuolization of renal
epithelium, a morphology typically seen with
ischemic injury. Finally, murine kidneys subjected
to 60 minutes of ischemia, compared to sham
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controls, expressed greatly increased amounts of
dimeric IL‐2 in tissue homogenates. These results
suggest that dimeric IL‐2 may contribute to acute
tubular necrosis and, in turn, renal dysfunction.
This work was supported by institutional funds.
Co‐Authors/Collaborators: JD Miller, SE
Clabaugh, GC Liu, MF Stuever, and LE Wrenshall

PL‐1 protein will be analyzed using both in vivo
and in vitro studies. Two lentiviral constructs
containing the promoter sequences linked to GFP
will be made. Once lineage specific expression is
shown in vivo, the GFP gene will be replaced with
an altered form of Hif‐1a, CA‐HIF‐1a. These final
constructs will be used in subsequent studies to
determine the role prolonged Hif‐1a expression
in the trophoblast giant cells has on placental
development in vivo.
Co‐Authors/Collaborators: Thomas L. Brown

Lineage‐Specific, Gene Targeting of the
Trophoblast Giant Cells
Student Presenter(s): Savannah Doliboa
Undergraduate student in Biological Sciences
Faculty Mentor: Professor Thomas L. Brown
Department: NCBP

Effects of Common NSAIDs in Peripheral Blood
Leukocytes
Student Presenter(s): Siham Hourani
Undergraduate Biology
Participant in BioSTAR
Faculty Mentor: Professor Ashot Kozak
Department: NCBP

Pre‐eclampsia is a pregnancy‐associated disorder
that affects 6‐8% of births in the United States.
Like many other pregnancy–associated disorders,
pre‐eclampsia stems from abnormal placental
development. This abnormal development often
results in hypertension and proteinuria for the
mother, as well as premature birth and a low
birth weight for the child. The placental
abnormalities are typically seen within a specific
cell layer, implying that they originate from a
single cell lineage. Past studies have determined
analogous cell types between the human and
rodent placenta, allowing for the use of the
rodent placenta as a model system to study the
development of the human placenta. The rodent
placenta consists of three cell layers: the
labyrinthine, the spongiotrophoblast, and the
giant cell layer. Our preliminary data indicate
that prolonged placental activity of the hypoxia
inducible gene, HIF‐1a, results in changes to the
placenta architecture and inhibition of
trophoblast differentiation. The purpose of this
study is to develop a lineage‐specific, lentiviral
construct, which can be used to determine the
role prolonged HIF‐1a activity in the giant cell
layer has on placental development. In the
placenta, the PL‐1 protein is expressed solely in
the trophoblast giant cells. To target expression
in this lineage, two sequences upstream of the

Non‐steroidal anti‐inflammatory drugs (NSAIDs)
are used for relieving pain and inflammation. The
primary therapeutic mechanism of these drugs is
the inhibition of COX1,2 enzymes catalyzing the
conversion of arachidonic acid into
prostaglandins. At higher dosages, NSAIDs are
used for prevention of some types of cancer. In
addition to COX enzyme inhibition, certain
NSAIDs have been shown to affect ion channels
and cellular calcium homeostasis. Here we
report that commonly used NSAIDs ibuprofen,
naproxen, salicylic and acetylsalicylic acids
reversibly acidify human peripheral blood
mononuclear cells obtained from healthy
volunteers. Using intracellular pH measurement
with BCECF dye, we demonstrate that at
concentrations of 300 µM and higher, these
drugs reversibly acidify the cytoplasm. NSAIDs
would be expected to influence several ion
channels in T‐lymphocyte plasma membrane that
are sensitive to changes in intracellular pH.
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Cell Dispersion in the Somatosensory Cortex of
two Guinea Pig Strains
Student Presenter(s): Danielle Lucas
Graduate student in Nursing
Participant in GRAD‐PREP
Faculty Mentor: Professor Gale Kleven
Department: NCBP

The Importance of Cell Culture at Appropriate
Ambient Oxygen Levels
Student Presenter(s): J. Chika Morah
Undergraduate student in Biological Sciences
Participant in STREAMS and BioSTAR
Faculty Mentor: Professor Christopher Wyatt
Department: NCBP

Cell Dispersion in the Somatosensory Cortex of
two Guinea Pig Strains Danielle S. Lucas, Layla
Akilan, Jessica Lane, Gale A Kleven Recent work
in our lab has led to the development of an
animal model for screening and diagnosis of
developmental disabilities. We used the IAF
hairless guinea pig strain to develop this model,
due to the ease of scanning a hairless animal
with clinical ultrasound equipment. Although the
hairless mutation is not thought to affect brain
anatomy, no comparative neuroantomy has been
reported between the IAF and the standard
Hartley guinea pigs. The purpose of this
experiment was to determine any differences in
cell dispersion across the somatosensory cortex,
for these two strains. We are interested in the
somatosensory cortex primarily because many
migrational disorders result in differences in
dispersion of cells across the cortical layers. In
this study, eight adults female IAF hairless and
eight Hartley guinea pigs euthanized with CO .
After decapitation brains were quickly removed
and flash frozen by slowly immersing in an
ethanol and dry ice slurry. Brains were then vac‐
u‐packed and stored at ‐80 °C until sectioned.
The brains were sectioned at 40 µm using a
cryostat and placed on Super Frost Plus™ slides.
Sections were then nissl stained with cresyl violet
in preparation for stereological cell counts to be
conducted by light microscopy. Measures of
dispersion were determined by estimating cell
numbers in each of three equal divisions of the
somatosensory cortex.
Co‐Authors/Collaborators: Danielle S. Lucas,
Layla Akilan, Jessica Lane, Gale A Kleven

Cancer cell lines are routinely cultured in
hyperoxic conditions (21% O₂) that never occur
physiologically. The experiments described have
tested the hypothesis that growing a Human
Embryonic Kidney cell line (HEK 293) and Mouse
Neuroblastoma cell line (Neuro‐2a or N2a) at
more appropriate physiological PO2 will result in
differences in cell growth and mitochondrial
content. HEK 293 cells and N2a cells were
cultured in DMEM supplemented with fetal calf
serum and penicillin/streptomycin. HEK 293 cells
and N2a cells were seeded at a density of 7 x 106
cells/flask and 1 x 10⁶ cells/flask, respectively,
and grown for 96 hours in incubators set at 5%
CO2 and 5%, 10% and 21% O2. Cells were then
counted using a hemocytometer and final cell
density was recorded. HEK 293 cells and
differentiated N2a cells were loaded with
Mitotracker®, Hoechst 33342, and CellTracker™.
Images were acquired using a DeltaVision
microscope. Multiple z‐sections were acquired
and images were deconvolved. 3D reconstruction
and quantification of mitochondrial volume was
assessed using the scientific software module
Imaris XT. HEK 293 and N2a cells grown at
physiological concentrations of O2 (5%) grow
significantly slower than those grown in
hyperoxic conditions (21%). The mean volume of
mitochondria in both cell types grown at 10% O₂
increased (n = 6) but was not significantly
different from cells grown at 21% O₂ (n = 9) due
to variation within both groups of cells. These
results indicate that there are differences in
growth rate and mitochondrial volume between
cells grown at physiological PO2 and those grown
at hyperoxic levels of O2. Therefore, a
consideration of the environment that cells were
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originally acquired from should be made before
culturing cells in vitro. Future studies aim to
investigate the effects of different O2
concentrations on primary tissue grown in cell
culture.

Consequently, the plasmid is effectively turned
‘off’ and a cell‐specific promoter can then be
cloned in directly after the inactivated IRES. This
should allow the controlled expression of the
gene only in those cells the promoter is specific
for, only in the presence of Doxycycline. This new
lentiviral‐promoter‐specific Tet‐Inducible plasmid
could be modified further to include a variety of
cell‐specific promoters, allowing for controllable
gene expression in various cell lineages.
Co‐Authors/Collaborators: Thomas L. Brown

Promoter‐Specific, Tet‐Inducible Gene
Expression
Student Presenter(s): Cody Saylor
Undergraduate student in Biological Sciences
Faculty Mentor: Professor Thomas L. Brown
Department: NCBP
The ability to study how a particular gene
functions in a cell can be extremely useful in
helping understand the organism’s
developmental and metabolic processes. The
construct of interest in our study, TetON Auto
TRE3, uses a mutant form of the Tetracycline
Operator sequence (TetO), which in the presence
of the antibiotic Doxycycline (Dox) initiates the
transcription of green fluorescent protein. This
occurs because Dox allows the binding of the
Tetracycline transactivator (rtTA) to the TetO
sequence, allowing transcription and translation
of GFP. Alternatively, when Dox is absent in the
cell, the TetO sequence and rtTA remain
unbound and GFP synthesis does not occur.
Although this construct is helpful to study the
organism as a whole, it is not cell lineage specific.
The ability to create a promoter‐specific, Tet‐
inducible gene would allow for expression to be
controlled in a specific cell type while keeping the
rest of the model unchanged. The goal of this
study is to modify TetON autoTRE3 in a way that
when it is transfected into cells or into an
organism, gene expression will only be present in
specific lineages and in the presence of
Doxycycline. The theory in modifying the existing
Tet‐inducible plasmid is to first insert a unique
stop sequence, 3xTTE, into the Internal
Ribosomal Entry Site of the construct, preventing
translation of the gene and inactivating the
construct, even in the presence of Doxycycline.
54

formation by 66% (from 70.02 to 23.8 and from
112.7 to 38.3), respectively. Interestingly,
blockade of APA by Glu‐P caused a 4 fold increase
in Ang (1‐7)/Ang II ratio. Results validated MALDI
imaging for the in situ assessment of Ang II
metabolizing enzymes. Ang II is mainly
metabolized by APA in the myocardium while
ACE2 is the main enzyme responsible for Ang‐(1‐
7) formation from Ang II in the LV. This is the first
report on localization of Ang II processing
enzymes in the heart using MALDI imaging. This
procedure can be exploited for the development
of new therapeutic avenues that can be used to
target the devastating Ang II effects within the
myocardium.
Co‐Authors/Collaborators: Nadja Grobe, Khalid
M Elased, Mariana Morris

Pharmacology & Toxicology
Myocardial Angiotensin Metabolism analysis
Using Matrix‐Assisted Laser Desorption
Ionization (MALDI) Imaging
Student Presenter(s): Mahmoud Alghamri
Graduate student in Undecided
Participant in Ph.D biomedical science
Faculty Mentor: Professor Mariana Morris
Department: Pharmacology and Toxicology
Mass spectrometric (MS) methods were used to
study angiotensin (Ang) metabolism in mouse
heart. The focus was on Ang II, Ang‐(1‐7) and Ang
III. Goals were: 1) develop and optimize new
technique for in situ assessment of Ang II
processing within the myocardium using matrix‐
assisted laser desorption ionization (MALDI)
imaging and 2) to validate results by in vitro
MALDI MS enzyme assay as well as specific
enzyme inhibitors. This newly developed imaging
method has the advantage of allowing for
regional spatial visualization and quantification of
the formed peptides within the myocardium.
Frozen mouse heart sections (12 µm) were
incubated with 5 μL of 10‐1000 ng/μL Ang II for 5‐
15 min at 37 ºC. The main formed peptides, Ang
III and Ang‐(1‐7), were identified by MALDI‐
TOF/TOF. Ang‐(1‐7) was concentrated in the
ventricle while Ang III was detected throughout
the heart. For the MALDI MS enzyme assay, left
ventricular (LV) homogenate was incubated with
Ang II at 37 ºC. The reaction mixture was spotted
on target plate and peptides were detected using
MS. Results showed that Ang peptide formation
was greatest at 100 ng/µL Ang II with short
incubation period. Ang III formation was
predominant with Ang III/ Ang II peak intensity
63%, whereas Ang (1‐7)/ Ang II peak intensity
was 22%. Ang III generation was blocked by the
APA inhibitor, glutamate phosphonate (Glu‐P), in
a concentration dependent manner. The ACE2
inhibitor, MLN‐4760, and the PCP/PEP inhibitor,
Z‐pro‐prolinal, reduced myocardial Ang (1‐7)

Western Blotting technique: The Experience of
an undergraduate
Student Presenter(s): Romario Pacheco Andrade,
Undergraduate student in Biological Sciences
Participant in CAPES‐FIPSE
Faculty Mentor: Professor Mauricio DiFulvio
Department: Pharmacology and Toxicology
Western blotting (WB) is a technique developed
in the 70s and widely used to detect and identify
proteins obtained from diverse sources. In spite
of its widespread use, WB has technical
limitations and requires special attention and
understanding of many variables. The objective
of this work is to share the experience of an
undergraduate student during the learning
process of WB technique. During the process,
several skills were acquired. The most important
ones: detailed notes of the entire procedure with
focus during the work performance and critical
analysis of all steps and results obtained. Vital for
WB is the development and implementation of a
proper procedure to extract proteins from
tissues. Learning mathematical calculations to
make sure protein samples are within the range
required for detection of particular proteins is
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transcriptional activity of luciferase reporters
regulated by each allele of the polymorphic
human hs1,2 enhancer. Additionally, the CL‐01
cells can be activated to express Ig by ligands for
the Toll‐like receptor 9 (TLR9) and this activation
appears to be sensitive to TCDD‐induced
modulation. Future studies will evaluate the role
of the hs1,2 polymorphism in 3’IghRR activation,
Ig expression and CSR and in the effects of TCDD
on these processes. Since TCDD represents a
large class of chemicals found in the
environment, diet, and pharmaceuticals,
understanding chemical‐induced modulation of
the human 3’IghRR and hs1,2 enhancer may
provide a clue to the etiology of autoimmune
diseases associated with the hs1,2
polymorphism. (Supported by NIEHS
R01ES014676 and NIH/NIGMS IMSD BioSTAR
grant R25GM090122)
Co‐Authors/Collaborators: Brooke Johnson, Jing
Liu, Courtney E.W. Sulentic

also critical. Clearly, learning the technical
aspects of WB by simply following a recipe is not
enough to obtain proper results; WB requires
time, patience and thorough understanding of
the principles, concepts and fundaments of the
technique as well as the opportunity to perform
WB many times to correct previous mistakes and
learn from them.

TCDD‐induced modulation of Ig expression in a
human B lymphocyte cell line
Student Presenter(s): Abdullah Freiwan
Graduate student in Biological Sciences
Faculty Mentor: Professor Courtney Sulentic
Department: Pharmacology and Toxicology
2,3,7,8‐tetrachlorodibenzo‐p‐dioxin (TCDD) is a
potent environmental toxin known to inhibit
immunoglobulin (Ig) gene expression in various
animal studies. We have identified the mouse
3’Igh regulatory region (3’IghRR) as a sensitive
transcriptional target of TCDD that may mediate
inhibition of Ig expression. Interestingly, the
hs1,2 enhancer of the human 3’IghRR is
polymorphic and has been associated with a
number of autoimmune diseases. In contrast to
the inhibitory effects of TCDD on the mouse
hs1,2, the human hs1,2 is activated by TCDD.
Whether this species difference in hs1,2
modulation translates to the 3’IghRR and Ig
expression is unknown. The sensitivity of the
antibody response to TCDD‐induced suppression
in animal models suggests that human B‐cells
could be a sensitive target of TCDD; however,
very few studies have evaluated the effect of
TCDD on human B‐cell function and Ig expression
and none have evaluated the human 3’IghRR. The
objective of this study was to characterize the CL‐
01 human B lymphocyte cell line as a potential
human cellular model to determine the
relationship between the AhR, 3’IghRR, Ig
expression and class switch recombination. Our
results support expression of a functional AhR in
the CL‐01 cells. TCDD treatment also induced

TCDD Alters IgM and IgG Secretion in a Human B
Cell Line
Student Presenter(s): Brooke Johnson
Undergraduate student in Biological Sciences
Participant in BioSTAR
Faculty Mentor: Professor Courtney Sulentic
Department: Pharmacology and Toxicology
2,3,7,8‐tetrachlorodibenzo‐p‐dioxin (TCDD) is a
potent environmental toxin known to inhibit
immunoglobulin (Ig) gene expression in various
animal studies. We have identified the mouse
3’Igh regulatory region (3’IghRR) as a sensitive
transcriptional target of TCDD that may mediate
inhibition of Ig expression. Interestingly, the
hs1,2 enhancer of the human 3’IghRR is
polymorphic and has been associated with a
number of autoimmune diseases. In contrast to
the inhibitory effects of TCDD on the mouse
hs1,2, the human hs1,2 is activated by TCDD.
Whether this species difference in hs1,2
modulation translates to the 3’IghRR and Ig
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There are 26 million adults with chronic kidney
disease (CKD) in the U.S. and the incidence
continues to increase. The goal of management
of CKD is to prevent progression of renal
dysfunction and to delay need for dialysis or
renal transplantation. It is well documented that
the activation of the renin angiotensin system
(RAS) and the elevated formation of the
vasoconstrictor angiotensin (Ang) II both
contribute to renal pathophysiology. Emerging
evidence suggests that the Ang II degrading
proteases, Ang converting enzyme 2 (ACE2) and
prolyl carboxypeptidase (PCP), are
renoprotective. Thus, we investigated protein
expression of PCP and ACE2 in the kidney and
characterized the role of both proteases in renal
pathologies. Acute or chronic kidney injury was
induced using three approaches: 1) high fat diet
(HF) over 12 weeks, 2) Ang II‐induced
hypertension through infusion of 1000 ng/kg/min
Ang II via subcutaneously implanted osmotic
mini‐pumps over 4 weeks, and 3) renovascular
hypertension caused by constriction of the left
renal artery over 11 weeks (Goldblatt 2K1C‐
method). Using immunofluorescence and
confocal microscopy, both ACE2 and PCP were
localized in the Bowman’s capsule of the
glomerulus and in the apical membrane of
proximal tubules suggesting possible co‐
localization of the two proteases. Using Western
blot, protein intensity, normalized to ß‐actin,
showed no difference in PCP and ACE2 between
untreated and HF‐treated mice or between
untreated and Ang II infused mice. In contrast,
PCP and ACE2 were significantly reduced in the
ischemic kidneys compared to untreated mice or
unclipped kidney of the treated mice. Notably,
renal pathologies were exacerbated in the 2K1C
model as revealed by a significant increase in
mesangial expansion, glomerular surface area
and renal fibrosis. Results suggest that both
peptidases are equally suppressed in chronic
kidney injury and that this downregulation may
attenuate their renoprotective effects.

expression is unknown. The sensitivity of the
antibody response to TCDD‐induced suppression
in animal models suggests that human B‐cells
could be a sensitive target of TCDD; however,
very few studies have evaluated the effect of
TCDD on human B‐cell function and Ig expression
and none have evaluated the human 3’IghRR. The
objective of this study was to characterize the CL‐
01 human B lymphocyte cell line as a potential
human cellular model to determine the
relationship between the AhR, 3’IghRR, Ig
expression and class switch recombination. Our
results support expression of a functional AhR in
the CL‐01 cells. TCDD treatment also induced
transcriptional activity of luciferase reporters
regulated by each allele of the polymorphic
human hs1,2 enhancer. Additionally, the CL‐01
cells can be activated to express IgM and IgG by
ligands for the Toll‐like receptor 7 (TLR7) and this
activation appears to be sensitive to TCDD‐
induced modulation. Future studies will evaluate
the role of the hs1,2 polymorphism in 3’IghRR
activation, Ig expression as well as CSR and the
effects of TCDD on these processes. Since TCDD
represents a large class of chemicals found in the
environment, diet, and pharmaceuticals,
understanding chemical‐induced modulation of
the human 3’IghRR and hs1,2 enhancer may
provide a clue to the etiology of autoimmune
diseases associated with the hs1,2
polymorphism. (Supported by NIEHS
R01ES014676 and NIH/NIGMS IMSD BioSTAR
grant R25GM090122)
Co‐Authors/Collaborators: Jing Liu, Abdullah
Freiwan, Courtney E.W. Sulentic

The Characterization of Prolyl Carboxypeptidase
In Renal Pathologies
Student Presenter(s): Orly Leiva
Undergraduate student in Biological Sciences
Participant in BioSTAR
Faculty Mentor: Professor Mariana Morris
Department: Pharmacology & Toxicology
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activity both in Na or Na free medium and for
NKCC in serum deprivation under baseline
conditions but the effect of tonicity on NKCC and
KCC and of serum deprivation on KCC is atypical.
Co‐Authors/Collaborators: Peter K. Lauf ,
Kristopher T. Kahle, Norma C. Adragna

Co‐Authors/Collaborators: Nadja Grobe, Khalid
M. Elased, Mariana Morris

Physiological factors affecting Rb influx in K‐Cl
cotransporter 3 (KCC3)‐transfected human
embryonic kidney 293 (HEK293) cells
Student Presenter(s): Nagendra Babu Ravilla
Graduate student in Biological Sciences
Faculty Mentor: Professor Norma Adragna
Department: Pharmacology and Toxicology

Factors affecting apelin regulation of potassium
chloride cotransport (KCC) in vascular smooth
muscle cells (VSMCs)
Student Presenter(s): Neelima Sharma
Graduate student in Biological Sciences
Faculty Mentor: Professor Norma Adragna
Department: Pharm and Toxicology and
Neuroscience

K‐Cl cotransport (KCC) is an electroneutral
transport system extruding K and Cl under
physiological conditions, and is encoded by 4
genes (SLC12A4‐7) with at least four protein
isoforms (KCC1‐KCC4). Major functions of KCC
involve cell volume and Cl regulation and thus
abnormalities in its activity are associated with
numerous pathological conditions. The purpose
of this study is to characterize the functional
properties of KCC3 and explore the effect of
tonicity, serum deprivation and external Na on
the Na/K pump, Na‐K‐2Cl‐cotransporter(NKCC)
and KCC in KCC3‐transfected HEK293 cells. Rb, a K
congener, was used to study the transporters.
Ouabain sensitive and (ouabain + bumetanide)
sensitive Rb influx in Cl medium was calculated as
the Na/K pump and NKCC, respectively, whereas
the Cl‐dependent Rb influx (ouabain +
bumetanide Rb influx in Cl minus that in
sulfamate medium) was the KCC. Na was
replaced with N‐methyl‐D‐glucamine to test the
effect of external Na. NKCC was 3 fold > KCC in
Na whereas KCC was about 6 fold > NKCC in Na‐
free medium. NKCC was the largest component
of the total Rb flux in Na (Na/K pump 25 %, NKCC
63 %, and KCC 11 %).Serum deprivation had no
effect on KCC but NKCC was increased by 25 %.
KCC was not altered by tonicity but NKCC was
increased by 1.5 fold and 3.5 fold in hypotonic
and hypertonic conditions, respectively. These
findings indicate that KCC3‐transfected HEK293
cells behave like non‐transfected cells from
various tissues for KCC, NKCC and the Na/K pump

Apelin, a bioactive peptide, has been implicated
in cardiovascular diseases (CVD), and plasma
cholesterol is a detrimental factor in atheroma
formation. Apelin uses the NO pathway to elicit
its anti‐atherogenic effect and PI3K/Akt and
MAPK pathways to induce proliferation and
migration of VSMCs. KCC, an electroneutral
transporter, is essential for cell volume
regulation. KCC has been implicated in CVD and is
regulated by the same regulatory pathways
apelin use to elicit its effect. In our proposed
model, we used rat aortic VSMCs, whose identity
was established by appropriate markers. KCC
activity was measured with rubidium (Rb) as
potassium (K) congener in the presence or
absence of inhibitors of the aforementioned
signaling pathways and by blocking other K+
transport mechanisms. Our previous studies have
shown that apelin stimulates KCC activity through
the NO pathway and that apelin restores the
cholesterol‐inhibited baseline KCC activity via this
pathway. Furthermore, apelin stimulates KCC
activity through the MAPK/PI3K pathways. In our
current study, we show that serum and external
sodium (Na) are important for hypotonic
stimulation of KCC. Additionally, studies on the
effect of tonicity on apelin regulation of KCC
showed that apelin potentiated the hypotonic
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activation of the transporter in the presence of
serum but not under serum deprivation. Time
course studies showed that apelin stimulated
acutely but not chronically KCC activity under
hypotonic conditions. In conclusion, tonicity,
serum, external Na and exposure time play
important roles in apelin regulation of KCC.
Co‐Authors/Collaborators: Neelima Sharma,
Peter K. Lauf, Norma C. Adragna

This procedure effectively measures sympathetic
activity in micro samples, with a limit of detection
in the attomole range.
Co‐Authors/Collaborators: Abigail L Schwartz,
Teresa L Garrett, James B Lucot

Measurement of Urinary Catecholamines for
Mice
Student Presenter(s): Emily Smith
Undergraduate student in Psychology
Participant in BioSTAR
Faculty Mentor: Professor James Lucot
Department: Pharmacology & Toxicology
A method for extraction of unconjugated
catecholamines in 20μL urine samples has been
developed using alumina extraction prior to
separation by high performance liquid
chromatography (HPLC) and electrochemical
detection (ECD). Murine experiments tested the
application of the procedure. In the first,
collection occurred in the morning and evening
prior to handling, and in the morning after three
days of handling. In the second, passively
obtained urine was compared to stressfully
obtained urine in the same mice. In the third,
passively obtained urine in the previous
experiment using C57BL/6 mice were compared
to passively obtained samples from Swiss
Webster mice. Urine was extracted alongside 2,3‐
dihydroxybenzoic acid internal standard via
alumina and brought to pH 8.5 with tris buffer.
Two wash steps preceded acid elution for
analysis on HPLC with ECD. This method averaged
50 to 70% recovery. Differences were not seen
when comparing small variations collection time,
handling exposure, or collection technique. Swiss
Webster mice were shown to have significantly
higher baseline levels of norepinephrine,
epinephrine and dopamine than the C57BL/6.
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collect radiation that was transmitted through
the sample. Different devices, depending on their
design parameters, may reflect or transmit the
radiation differently; thus, analyzing the data can
yield information about the device and design
properties. This talk will discuss the experiment
in greater depth, primarily focusing on efforts to
characterize the device using terahertz imaging
and spectroscopy.
Co‐Authors/Collaborators: H. R. Jones, A.
Fosnight, R. Shaver, D. Langley, L. A. Starman, R.
A. Coutu, and J. A. Deibel

Physics
Flexible Terahertz Metamaterials for Frequency
Selective Surfaces
Student Presenter(s): Erin Best
Undergraduate student in Engineering Physics
Faculty Mentor: Professor Jason Deibel
Department: Physics
Familiar forms of electromagnetic radiation
include visible light, infrared light, microwaves,
and x‐rays. Terahertz (THz) radiation is a form of
invisible “light” that lies between microwave light
and infrared light on the electromagnetic
spectrum in frequency. This type of radiation is
emerging in relevance to the scientific
community not only because of its properties and
potential applications but also because of the
challenges associated with generating and
detecting it. The Terahertz and Ultrafast
Photonics lab at Wright State University does
experiments involving terahertz radiation. We
have recently worked with our collaborators at
AFIT to design and develop a material, known as
a metamaterial, that reflects back only very
specific frequencies of incoming radiation, acting
as a selective THz mirror. The metamaterial
consists of arrays of metal electrodes, acting as
resonators, embedded on a polymer substrate.
These arrays are designed to take advantage of
incident light’s electromagnetic nature and are
thus able to interact with it in ways normal
optical components do not. Recent experiments
were conducted to determine the device’s
performance in comparison to its design goals.
Measurements were made with respect to both
reflection of radiation off the metamaterial
device and transmission of radiation through it.
Terahertz radiation was generated using a
commercial system driven by an ultrafast laser.
Depending on how the THz emitter and the
detector were arranged in relation to the sample,
it was possible to collect radiation that was
reflected off of the sample’s surface and to

Diagnostic Chemical Analysis of Exhaled Human
Breath using a Novel Terahertz (THz)
Spectroscopic Approach
Student Presenter(s): Alyssa Fosnight
Undergraduate student in Engineering Physics
Faculty Mentor: Professor Ivan Medvedev
Department: Physics
As many as 3000 chemicals are reported to be
found in exhaled human breath. Many of these
chemicals are linked to certain health conditions
and environmental exposures. Present state of
the art techniques used for analysis of exhaled
human breath include mass spectrometry based
methods, infrared spectroscopic sensors, electro
chemical sensors and semiconductor oxide based
testers. All of these techniques are commercially
available but are somewhat limited in their
specificity and exhibit fairly high probability of
false alarm. Here, we present the results of our
most recent study which demonstrated a novel
application of a terahertz high resolutions
spectroscopic technique to the analysis of
exhaled human breath, focused on detection of
ethanol in the exhaled breath of a person which
consumed some alcohol. This technique
possesses nearly ‘absolute’ specificity and we
demonstrated its ability to uniquely identify
ethanol, methanol, and acetone in human
breath. This project is now complete and we are
looking to extend this method of chemical
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analysis of exhaled human breath to a broader
range of chemicals in an attempt to demonstrate
its potential for biomedical diagnostic purposes.
For example, high levels of acetone are linked to
high levels of blood sugar typical for diabetics.
Our ability to detect acetone would allow us to
conduct this study.
Co‐Authors/Collaborators: Benjamin Moran, Ivan
Medvedev

will also address the numerical data analysis
techniques including deconvolution algorithms
and spectral analysis.
Co‐Authors/Collaborators: Hannah Jones, Erin
Best, and Dr Jason Deibel

Ceramic Protecting Coating Analysis Using
Terahertz Imaging
Student Presenter(s): Ryan Shaver
Graduate student in Engineering Physics
Faculty Mentor: Professor Jason Deibel
Department: Physics
Ceramic materials are used commonly
throughout many industrial and scientific
applications which require a sturdy dielectric
capable of withstanding temperatures high
enough to melt or otherwise adversely affect it.
Thin dielectric coatings protect the ceramic
surfaces, and play a critical role in their overall
life spans. It is necessary to conduct quality
testing of these materials in a nondestructive
manner, while at the same time, gathering
coating application information in regards to
uniformity, thickness, and impurities in the
substrate beneath the coatings. Using pulsed
Terahertz frequency radiation, it is possible to
image through many materials including
protective coatings on ceramic surfaces. Using
terahertz “Time Of Flight Imaging” along with
other TDS (Time Domain Spectroscopy)
applications, we will show how ceramic coatings
can be characterized and mapped with spatial
resolutions of less than a millimeter and
thickness resolutions less than 50 microns.
Terahertz TDS imaging also offers the capability
of identifying extremely small hairline fractures
formed near the substrate surface during high
thermal exposure, which are typically
unobservable to the naked human eye. This talk
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the failed state affected the interventions. The
results of this research will add to the overall
theory of responding to failed states. Specifically,
intervening states will reconsider the use of
military intervention if their success is adversely
affected by the nature of the failed state.

Political Science
To Rebuild or Remove?: Assessing Intervention
Successes in Failed States
Student Presenter(s): Keith McCarty
Graduate student in Political Science
Faculty Mentor: Professor Vaughn Shannon
Department: Political Science

Is the Motherist Approach More Helpful in
Obtaining Women’s Rights than a Feminist
Approach? A Comparative Study of Lebanon
and Liberia
Student Presenter(s): Crystal Whetstone
Graduate student in International Studies
Participant in The College of Liberal Arts' Dean's
Panel
Faculty Mentor: Professor December Green
Department: Political Science

The purpose of this research is twofold: to
compare the success rates of military
interventions when the target is a failed state
versus a non‐failed state; and to provide a
method for determining how the characteristics
of the failed state affected the outcome. From
the end of World War II until the fall of the Iron
Curtain, failed states warranted the attention of
the great powers if their collapsed conditions
created the potential to change the balance
within the bi‐polar system. Following the
dissolution of the Soviet Union, the socio‐
economic concerns of failed states garnered
international attention, while the security threat
they posed was mostly viewed as a regional
concern. The terrorist attacks on September
11th catapulted the threat posed deteriorating
and failed states to the forefront of international
security concerns. In order to maintain their
security, states must address the threat posed by
failed states. One tool that has been identified
for this task is military intervention. Military
interventions can seek to rebuild or remove the
incumbent regime in the target state, secure the
social order of the target state, or coerce the
incumbent regime in the target state to
undertake a change in policy. However, the
characteristics of a failed state could hinder the
success of a military intervention. Using the
Military Intervention by Powerful States and
Polity IV data sets, I will identify cases of
interventions targeting failed states, and
compare their success rates against those of a
control group. Additionally, I will propose a
method for evaluating how the characteristics of

The theory that women gain rights during the
social upheaval of war has not held universally.
The majority of scholars are divided into two
camps with the debate centering over whether it
is women’s participation in fighting or their entry
into the workforce during wartime which
increases gender equality. However, this paper
seeks to explore the topic from the angle of the
form of mobilization, motherist or feminist, that
women’s groups take during war. Thus, a
longitudinal, comparative study of two cases,
Lebanon and Liberia, will be used to determine if
it is the approach which influences gains in
women's rights following the respective civil wars
in each country. Lebanese women’s
organizations overwhelmingly employed
motherist mobilization. Following Maxine
Molyneux’s typology of gender interests, the
majority of Lebanese women’s groups’ endeavors
did not seek to address feminist concerns but
instead tackled practical gender interests,
meaning that no attempt was made to end
women’s subordinate status. In contrast, during
the Liberian civil war, women’s groups were
more apt to focus on strategic gender interests
which therefore did acknowledge hierarchical
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gender relations. This paper addresses whether a
motherist approach allows women a culturally
acceptable space from which to make demands
or if, in fact, the motherist approach limits
opportunities to increase women’s rights.
Likewise, it also addresses whether a feminist
approach can backfire, instead creating
resistance to women’s advances. Overall, this
topic is pertinent to those in academia,
government, and nongovernmental organizations
working to integrate women into the political
sphere, especially into decision‐making positions,
and similarly holds particular relevance for both
conflict and postconflict societies.

Psychology
Sexual Minority and Ally Brain Drain in Ohio:
Survey Design and Pilot Study
Student Presenter(s): Leah Miller
Undergraduate student in Psychology
Faculty Mentor: Professor Gary Burns
Department: Psychology
In collaboration with Equality Ohio, we focused
on brain drain among the sexual minority and ally
population. We hypothesize that brain drain is
occurring due to a deficiency in LGBTQA
protective legislation. Presence of LGBTQA
organizations in Ohio colleges was compiled, and
a pilot test of the study was completed.
Co‐Authors/Collaborators: Megan Morris, Lesley
Burdiss

Perceptions of Masculinity and Femininity of
Alcoholic Beverages
Student Presenter(s): Megan Morris, Lesley
Burdiss
Graduate student in Psychology
Faculty Mentor: Professor Gary Burns
Department: Psychology
Alcohol is a major consumer good within the
United States, with research showing that
individuals aged 18 to 24 have the highest rates
of alcohol consumption. Specifically, researchers
estimate that 81% of college students have tried
alcoholic beverages. In addition, within this age
group, college students have been shown to have
higher alcohol consumption rates than non‐
college students. As a result it is important for
companies to have insight regarding marketing
strategies for their products toward this specific
population. One particular factor associated with
alcohol that marketers are interested in is
perceptions of masculinity and femininity of
these beverages. In the current study, we
examined undergraduates’ perceptions of
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participants believed that sexual orientation
consists of a categorical or
categorical/continuous structure. In addition,
participants who self‐identified with a sexual
orientation were more likely to believe in a
categorical or categorical/continuous structure of
sexual orientation compared to individuals who
did not self‐identify with a sexual orientation.
Participants commonly listed heterosexual,
gay/lesbian, and bisexual as categories on their
concept maps. A majority of students believed
that heterosexuality, homosexuality, and
bisexuality exist with fewer individuals believing
other types of sexual orientations exist. In
addition, beliefs toward the existence of differing
sexual orientations were positively correlated
with the belief of a categorical or
categorical/continuous structure of sexual
orientation. Finally, individuals who believed in a
categorical or categorical/continuous structure of
sexual orientation and who believed themselves
to be experts of the LGBT community or research
did not produce more categories than those
individuals who believed themselves to be
novices.
Co‐Authors/Collaborators: Jennifer N. Deskins

masculinity and femininity of various alcoholic
beverages. Specifically, we examined
undergraduates’ perceptions of wine, wine
coolers, liquor, light beer, regular beer, mixed
drinks, alcoholic energy drinks, and flavored
beers and malt. Results suggest that individuals
perceive alcoholic beverages to possess
differential characteristics of masculinity and
femininity. Specifically, wine was perceived as
significantly less masculine and more feminine
than all other alcoholic beverages. Participants
perceived liquor to be the most masculine of the
alcoholic beverages.
Co‐Authors/Collaborators: Lesley Burdiss

Beliefs about the Structure of Sexual Orientation
Student Presenter(s): Megan Morris, Jennifer
Deskins
Graduate student in Psychology
Faculty Mentor: Professor Gary Burns
Department: Psychology
Researchers propose that individuals categorize
stimuli to interact with the world. Categorizing
stimuli allows an individual to reduce the amount
of information available, as well as make
inferences about a certain stimuli. Individuals
categorize many things such as animals, objects,
abstract ideas, and so on. One particular
categorization of humans is sexual orientation.
The current study examined undergraduates’
beliefs about the structure of sexual orientation
and their beliefs regarding the existence of
differing sexual orientations. Specifically, we
asked participants to denote what structure they
believed to exist. If individuals believed in a
structure which included a categorical
component we had individuals create concept
maps to draw out the taxonomy of this structure.
In addition, we examined differences between
experts and novices to the Lesbian, Gay, Bisexual,
and Transgender (LGBT) community/research
and the frequency of categories these individuals
created. Results suggest that a majority of

My doctor told me to….so I did: Linguistic
indicators of agency and adherence in
hypertension online discussion forums.
Student Presenter(s): Emily Polander
Graduate student in Psychology
Faculty Mentor: Professor Valerie Shalin
Department: Psychology
This study examines the relationship between
medical patient behavior and patient agency in
online forum discourses, using hypertension as
our domain of analysis. We code for indicators of
adherence, doubt, and non‐adherence to medical
advice along with linguistic nuances of agency
(e.g., patient speaking as actor versus recipient)
in 200 hypertension posts from the online forum
eHealth. Expected patterns include low‐agency
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individuals who imply adherence (e.g., “My
cardio put me on Coreg, Norvasc and Nitro
Spray…and it has made a world of difference”)
and high‐agency and doubt/non‐adherence (e.g.,
“Now I am running 150's/105 daily. I want to try
everything before committing to those dreadful
meds”). However, incongruent patterns also
occur. Low‐agency individuals may initially
adhere to medical advice until they observe
disconcerting perceptible feedback. These
individuals continue to use low‐agency language
while simultaneously demonstrating behaviors
reflecting doubt or non‐adherence (e.g., “When I
saw another dr a month ago, after he checked my
pulse (he was shocked at my low pulse rate) and
bp and recommended that I try to "cautiously
wean off" atenolol. Thus I stopped taking
atenolol…at about the 21th day after I stopped
taking atenolol I felt slight headaches and my bp
started to go up... So I became concerned and
started to take the atenolol again...”). Consistent
with Polander and Shalin (2013), our findings
suggest that perceptible feedback may prompt
doubt or non‐adherence in low‐agency
individuals. Moreover, this dissent from medical
authority often manifests itself through non‐
adherent behaviors while low‐agency language
persists.
Co‐Authors/Collaborators: Valerie Shalin

Sociology and Anthropology
Are zero‐tolerance policies enough?
A synthetic meta‐analysis of bully prevention
programs
Student Presenter(s): Rebecca Cantrell
Graduate student in Sociology
Faculty Mentor: Professor Karen Lahm
Department: Sociology and Anthropology
Forty nine states have enacted zero tolerance
legislation towards youth (Safran, 2007). Many
schools have implemented school‐wide anti‐
bullying programs as preventative measures for
students’ safety. Schools in the United States
utilize variant approaches when attempting to
prevent bullying problem in their institutions.
While considering “best practices” from each
program with the goal of child safety in mind, this
study used a synthetic meta‐analysis approach to
summarize school‐based bully prevention
programs in the United States including the
‘DARE Plus programs for violence’. This
systematic review evaluated individual programs
for their ability to remedy the root cause of
bullying by categorization of effective program
traits. From the summary data, the research
assessed the strengths and weaknesses of the
paired groupings and concluded with future
research and policy suggestions.

Sociology Club Research
Student Presenter(s): Gabrielle Lyles, Matthew
Newby, Tiffany Hunter, Christopher Dudas, Tyler
Ryan
Undergraduate and Graduate students in Liberal
Studies
Faculty Mentor: Professor Jonathan Varhola
Department: Sociology and Anthropology
Dirty, Bad, And Wrong. Historically,
conceptualization of age of consent was not
created until mid‐19th century in the United
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attempts to add to the growing body of work
involving contemporary constructions of sexual
offensiveness.
Slavery: A Continuing World Dilemma. Our
entitlement to freedom is something that all
humans cherish to the highest esteem. We guard
our freedom to make decisions, and to have all
the possibilities as the next being. Human
Trafficking is a commonly recurring issue which
takes this basic entitlement away. It is the act of
recruiting, harboring or receiving persons
through a use of force, coercion for the purpose
of exploiting them. The “New Slavery” affects
millions of people worldwide. Trafficking and
slavery are one in the same; people are sold like
objects, forced to work for little to no pay, being
at the mercy of their owners.
Co‐Authors/Collaborators: Tiffany Hunter,
Christopher Dudas, Tyler Ryan

Kingdom, in response to an increase in incidences
of sexual offenses. The age of consent,
understood to be 16 years, was put into effect to
mask for the rhetoric of sexual preservation and
gender via masculine sexual agency force.
Therefore, the premises of protection for women
and children against the wrongs of sexual
misconduct enforcements that are designed to
control sex, have shown a concerning rise in the
number of sex offenders in the past decades; yet
concern for the safety of individuals labeled as
sex offenders has remained minimal. The current
pilot research posits that responses to sexual
scenarios will elicit more negative responses
when controlling for age, gender and sexual
orientation. 140 undergraduate students from
Wright State University in Dayton, Ohio were
qualitatively surveyed with 16 3‐part question
vignettes based on fictitious sexual scenarios that
measured levels of offensiveness. Likewise,
through the control of sexual behavior, the
consent of a receiving party is legally bound and
dictated. This exploratory research utilizes a
mixed methodological approach, for the purpose
of capturing benefits of both quantitative and
qualitative assessment styles. Constructed
situational contexts, in conjunction with socio‐
demographic foundational baselines, will provide
a broad assessment of attitudinal dispositions
amenable to regression and factor analyses. A
gap exists within the current research as it
concerns attitudes and perceptions of sexual
offenders. While a variety of socio‐legal and
psychiatric definitions abound, more general
cultural understandings of the sex offender have
heretofore remained relatively un‐assessed. The
contemporary literature regarding sexual
offending can be improved by the inclusion of
more directly collected attitudinal research,
which focuses on the specific disjunctions
between sociocultural and socio‐legal
understandings of sexual assault and sexually
offensive behavior. Based on comparisons
between juridical‐legal systems data and
collected survey responses, this research
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Department: Teacher Education

Teacher Education

This study involved using digital texts as mentor
texts for writing in a second grade classroom. The
six subjects participated in fourteen, 30‐minute
mini‐lessons. Each mini‐lesson included reading
and listening to a digital story, discussing the
specific features of the digital mentor text, and
participating in a short shared writing session
using the features of the text discussed. Students
were asked to complete independent writing as a
result of their participation in the mini‐lessons.
Research by Corden, Lancia, and Ray suggests
that using mentor texts for writing can positively
influence students’ writing. Research by
Harushimana, Leu, and others suggests that
digital literacies can also have a positive influence
on students’ writing and may increase motivation
to write. The preliminary data indicate that
students are engaged, the students’ stories
display more detail, and the teacher should
carefully sequence the introduction of picture
books in regard to student familiarity.

How does implementing games before or after a
lesson affect students’ comprehension of the
content and motivation in class?
Student Presenter(s): Caitlin Bernard
Graduate student in Middle Childhood Education
Faculty Mentor: Professor Lee Welz
Department: Teacher Education
The purpose of this research was to look at and
find how implementing games before or after a
lesson would affect students’ comprehension of
the content and motivation in class. Three
graduate students in the Middle Childhood
Education program researched this question in
their student teaching placements. First, the
student teachers had their students take a pre‐
test to see what the students knew before the
lesson. Then, they implemented a lesson without
games and had the students take a test to
determine their growth. Next, the students took
another pre‐test over the new content. Then, the
student teachers implemented the lesson and
incorporated three games within their daily
lessons. They implemented “Smack” (“the
flyswatter game”), “Battleship”, and “I
Have…..Who Has….” After the unit was
completed, the students took a post‐test, just as
they had done before. The student teachers
completed their research though the pre‐ and
post‐tests, observations, and various student
surveys to see how effective games can be in
increasing students’ comprehension and
motivation.
Co‐Authors/Collaborators: Alicia Kimball and
Morgan Reedy

Creating Guidelines to Encourage Sustained
Silent Reading
Student Presenter(s): Ellen Gilbert
Graduate student in Middle Childhood Education
Faculty Mentor: Professor Tracey Kramer
Department: Teacher Education
Based on Pilgreen’s eight factors of success for
sustained silent reading, we designed guidelines
that represented best practices in silent reading
from which students chose. Given the current
research that has proven choice increases
motivation, inevitably increasing engagement
and decreasing off task behavior, we conjectured
that the guidelines students created for
themselves would lead to strengthened
motivation and engagement. In our own
classroom we noticed off task behavior, such as a
lack of reading and a total lack of interest in
reading. We hypothesized that students were

Going Digital: Learning to Write by Reading
Digital Mentor Texts
Student Presenter(s): Jessica Herrmann
Graduate student in Reading
Faculty Mentor: Professor Richele O'Connor
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capable of selecting guidelines that would benefit
them in terms of motivation and engagement.
This presentation will display the results of how
student choice influenced motivation and
engagement in our classroom research study
pertaining to sustained silent reading.
Co‐Authors/Collaborators: Lindsay Dotson, Janell
Tebbe

the impacts of course instruction on two aspects
of her own development as a pre‐service teacher
candidate within the College of Education.
Having articulated her interests to the course
instructor, she found that the instructor shared
her interest in how coursework can serve as a
career identity support for diverse populations.
Upon course completion, they began to jointly
explore the content, context, and impacts of the
course upon both the students and faculty
member. Assignments from the Education
Psychology course, which was the focus of this
research, included pre‐and post surveys relating
to classroom community and perspectives
toward diversity, community interviews, lesson
critiques and philosophy statements. Each of
these data sources were openly shared as a part
of classroom activities. After the instructor
deidentified all data, coding it only by
demographic information, the researcher and
instructor began to look for patterns.
Observations of classroom interactions, and
researcher and instructor narratives served as
supporting data sources. This work serves to
inform faculty of student perspectives to prompt
course improvements. The presenter contrasts
her own perspectives as a non‐traditional
student, having engaged in work in other areas
before seeking entry to the profession of
education. As a mother of five, the researcher
identifies how course structures and activities
impact teacher identity development for
traditional and non‐traditional students through
analysis of the data by age, gender, gpa,
race/ethnicity, and class standing. In conjunction
with the faculty mentor, the researcher then
explored the intentions of the instructor
regarding the career identity development of the
student population and how the course was
designed and can be modified to support these
aims.

Effective Grouping in Middle Level Classrooms
Student Presenter(s): Kelsey Cordonnier
Graduate student in Middle Childhood Education
Faculty Mentor: Professor Nimisha Patel
Department: Teacher Education
The purpose of this research is to identify
effective group work in middle school
classrooms. We want to know if students work
more effectively when grouped with members of
the same‐gender or if group work is more
effective when students are grouped with
members of the opposite gender. We are
interested in discovering if the feeling of
familiarity gained from same‐gender grouping
will lead to characteristics of effective group
work such as: cooperation, shared responsibility,
staying on task, positive communication, and
attentiveness.
Co‐Authors/Collaborators: Natalie Hopwood

Career Identity Development: How Teacher
Candidates Develop Core Structures
Student Presenter(s): Jody Hayes
Undergraduate student in Middle Childhood
Education
Faculty Mentor: Professor Romena Holbert
Department: Teacher Education
Often faculty members place their main focus on
course content. However, Wright State University
self‐identifies as focused on supporting diverse
populations. In this self‐study research, an
undergraduate teacher education student shares
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Student Leadership Identity Development:
Narratives from Women as Leaders
Student Presenter(s): Christen Johnson
Graduate student in Pre‐Med/Pre‐professional
health
Faculty Mentor: Professor Romena Holbert
Department: Teacher Education

an ongoing process through which the students
as self‐study researchers reflected upon the data
sources and maintained notes of responses to
the data. In their memos, the student researchers
identified parallels to the observed experiences
of other students encountered through their
leadership capacities to suggest faculty and
community supports for student leadership
identity development.
Co‐Authors/Collaborators: Danielle James

University studies are a time of transition from
student status into professional and leadership
roles. Engagement in student leadership
experiences is a pivotal opportunity to bolster
both preparation for professional roles and for
simultaneous renewal of professionals and
communities. In this presentation of
collaborative self‐study research, two student
leaders share reflections upon their journey into
student leadership and advocacy for
underrepresented groups within their majors. In
particular, a focus is placed on how females
encounter and navigating leadership roles within
and beyond undergraduate studies. With the
support of a faculty mentor, the students
explored the supports and challenges faced as
they developed into student leaders, how they
selected and navigated a leadership stance
surrounding a particular identified need, and how
they and others could be best supported in the
enactment of student leadership roles. To
address these research aims, the students
engaged in in‐depth reflective interviews,
document analysis of reflective journal entries,
meeting minutes and memos and notes from
observations of interactions within and beyond
the campus setting. Using qualitative data
analysis strategies as a springboard for personal
and professional reflection, the students
reviewed all sources of data to identify themes.
Key themes included identifying individual and
group needs, preparation for and interaction
during professional networking, and navigating
the intersections between academic and social
life. The students engaged in a second round of
qualitative coding in which they identified
specific examples of each theme. Memoing was

GO ‐ Graphic Organizers in Education
Student Presenter(s): Daniel Long, Samantha
Kunk, Kayla Agoston, Molly Waterworth
Graduate student in Middle Childhood Education
Faculty Mentor: Professor Carrie Richele
O'Connor
Department: Teacher Education
In a middle childhood education classroom, for a
graduate level action research study, four
teachers implemented and modeled the
effectiveness of graphic organizers by providing
students with a variety of graphic organizers
throughout instruction. As current research by
Struble, Lucas, Goerss, and others suggests, using
graphic organizers in the classroom appear to
have positive impact on the student retention,
comprehension, and organization of student
thinking. Preliminary data indicated that students
were able to effectively organize information in a
way that dramatically improved their assessment
score, after utilizing graphic organizers in the
classroom.
Co‐Authors/Collaborators:
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Teachers' Beliefs of Calculators in the Classroom
Student Presenter(s): Amanda Roddy, Amelia
Bange
Graduate student in Middle Childhood Education
Faculty Mentor: Professor Timothy Boester
Department: Teacher Education and
Mathematics and Statistics

Urban Affairs and Geography
Three Times a Week: Mapping the
Transportation of Dialysis Patients in Dayton,
Ohio
Student Presenter(s): Ambreen Hasan and
Langdon Sanders
Graduate student in Urban Affairs
Faculty Mentor: Professor Myron Levine
Department: Urban Affairs and Geography

The purpose for conducting this research is to
learn about the beliefs and practices of calculator
usage in current middle school mathematics
teachers’ classrooms. As future educators, we
are encouraged to use technology in our
classroom, so we want to explore the
controversial issues surrounding the debate of
whether calculators help or hinder student
learning. Some believe that calculators allow
students to focus on learning new ideas by easing
computation, while others feel that calculators
hinder learning by promoting laziness. In
witnessing a variety of viewpoints at our own
placement schools, we wanted to more formally
investigate the opinions and teaching practices of
our middle school mathematics teacher mentors
and colleagues. Through surveys, classroom self‐
reports, and interviews, we will compare these
teachers’ practices with their beliefs. We
hypothesize that the practices of each teacher
will align with their beliefs of calculator use
within the classroom, but we also hope to find
evidence of how teachers came to this alignment.
Co‐Authors/Collaborators: Amelia bange

Dialysis is a clinical purification of blood when the
person’s kidneys can no longer filter toxins from
the blood. The rising rates of dialysis patients
and related causes increases demand for support
services. Transportation to dialysis centers is
crucial for health of patients. When kidneys fail,
patients must attend dialysis sessions three times
per week for the rest of their life with each
session requiring four hours to complete. Many
patients are elderly with limited mobility and
some patients experience a weakness from a
drop in blood pressure resulting in increased
reliance upon others for transportation. This
project analyzes the current transportation
system for dialysis patients in the Miami Valley
using multiple research methods. The primary
objective is to learn how patients who depend on
any kind of transportation travel to and from the
dialysis center with the end goal to provide
recommendations to improve efficiency,
coordination, and customer‐friendliness of the
system. Data is collected from the three public
transit providers in the Miami Valley (and one
private), field observations, and a patient survey
(pending administration). Patient transport
networks are presented using systematic
mapping techniques for service provision, “hot
spot” density of demand, origin and destination
flow, and interactions of transit system service
areas.
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